cr Save el Ws 550 Swe: 


“How to Build asta 
A “Family Foxhole” 


‘ 
DAD--WE NEED A , 
MONTAMOWER TOO a] 


MontaMower is a new, efficient kind of lawn 
mower that literally “sells itself.” 


This live, 8% Ib. precision machine first gathers 
then smoothly and easily cuts a full 16" swath 
through grass, dandelions, spike grass and tall 
lawn weeds (including those that ordinarily pop 
back up to cause you extra work). 
AND EVEN MORE IMPORTANT . . . 
MontaMower does what no conventional 
mower can do! It cuts right up to walls, 
fences, trees, under foliage, around close 
arter borders — it practically eliminates 
and trimming! 


MontaMower is sturdy, yet so light that even 


ON YOUR OWN LAWN. 
- +. On approval! 


‘NO MORE LABOR. 
q 


NEIGHBOR” (as). 


women and children can operate it easily and 
efficiently. Improved metal handle has special 
device to adjust cutting height, Self sharpening, 
tool-steel cutting discs. 


Unsolicited testimonials from thousands upon 
thousands of satisfied owners everywhere have 
convinced us that, in your own hands—on your 
own lawn, under most conditions, the Monta- 
Mower ond pawl itself far superior to any other 
type of hand operated mower. 


This is why we can sell you this fine low priced 

ha “Written Guarantee” —on a mos! 
liberal “Try on your own lawn . . . on approv 
basis. Write today for full details on this amazing 
offer. 


Monta Mower BLES 


MOWS and TRIMS LAWNS {| moxrMower Distaimutine Co. 


in ONE EASY OPERATION |[ 


PASTE THIS 
COUPON 
ON A PENNY 


POSTCARD- 
MAIL TODAY 


Sales and General Office 
P-S 13 KEELER BLDG. + GRAND RAPIDS 2, MICHIGAN 


NAME. 


ADDRESS. 


STATE. 
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This One 


Transform Your Home into a Marvel of 

Electrical Convenience . . . Add Glamorous Modern] 
Lighting Yourself . . . New Outlets and Switches » 
Repair Lamps, Toasters, Motors, Appliances... 


AT SAVINGS UP TO 80c ON THE DOLLAR! 
‘AKE your home more beautiful, comfortable and up-to-datd 
—with luxury conveniences like modern Indirect Lighting| 
automatic Heating System Controls .. . Extra Outlets and] 
Switches . . . streamlined electric Dream ‘Kitchen! Repair your 
own electric appliances, wiring, fixtures! Tremendous savings on 
EVERY electrical job you'll ever want to tackle, made easy| 

ith the aid of the clear, complete, picturized "Show-How”| 
instructions in this wonderful new book! 


‘© LONGER need you pay 
$25.00 for an appliance re- 
pair—$6.00 each for wall out- 
fets—$80.00 for garage and out- 
door lights! You can easily do 
ail such jobs yourself! Now 
YOU ‘can add outlets wherever 
you want them, install new bell 
Systems, outdoor and basement 
wiring, ete.—for cost of materials 


The WISE 
HANDBOOK of BAe tig 


tection of 
Tepatr ins 


ONE repair 


‘How-to-Dostt iiiat 
plans and. diagrams guide 
through ‘every Job, with proless 
onal resuttat Volts, amperes, 
y to understand 
Pictures “exactly” how "to 
tplice, solder, tape, test, ete.! 
‘Make Your Homo a House of 
Tomorrow! 
Enjoy convenient switches and| 


ELECTRICAL [ipeqengigir ass 
WORK and Save on Every Appliance 
APPLIANCE 


nis s-bootrtavene shows how 
mens aere switch for be 


you can save hundreds of dollars 
B’year repairing your own elec 
trial appliances — washing ma: 
chine, ‘vacuum cleaner, toaster 
fron, fan, heating pad, refrigera: 
tor, ete. ‘The saving you make on 


Equal to 3 $2.00 Books in 


_(( 7 DAYS FREE! 0«! . .- You save $4.05 


If published in 3 separate vol $ 5p it after 

umes—covering Lighting; Appli week's FREE Triall 
ance Installation and Repair; Wiring 

in-One Book: Systems, etc., you would expect to pay $2.00 each, or $6.00 

a total. By packing all three into one book, we bring you 

2 complete library for only $1.95! You save $4,051 Try it 

a. week FREE. If not delighted, return it without further 

obligation; or, keep it and pay amazingly low price of 


er and provide 
extra enjoyment. 

ht your warare 
iveway or back-yard for ae: 

ua safety, etri fs fo 

int parties! . 


wetlons. tb winina von oly $1.95, Soon as edition ie all reserved. offer will be 
ater le Mosestcom: withdrawn. Don't risk disappointment. Mail coupon now? 
VENIENCE 951 Wen. H. Wise & Co., Ime, $0 M. 47 St., New York 19, N.Y. 


| 
SAVE $4.05—Mail FREE-Trial Coupon! 


Wm. M. Wie & Co., Ine., 50 W. 47 Sto, New York 19, N.Y. 
Ship me without obligation. for a week's FREE enjoyment, 
BRE Wise MANDBOGE OP EleCrRiOaL, Wonk AND abe 
PLIANCE REPAIR, After 7 days. I'l return Handbook 
owe nothing 


erat least 
Bathroose iy 


Not $6.00, 


Dy-8tep instructions f ave Out stall gavment save $4031 
ng aalering eg Poa ‘a Lamp Soe! 
rofessional resuise}" 8 Fost Bones 


Reqgete contra! 


ae = 
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WME csianenenceinsaiascenaes 803 
Zone. ...State..... 
imored cable iret aoe. | BS Se ees 
at Doe — COMPANION VOLUME Check tore for FREE. iat at 
sem with af outlet BOX. a E HANDBOOK OF PAINTING. WALLPAPERING 
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The Cover: 


In a vivid vimalization, Artist Denver Gillen sho 
what an A-Bomb blast may do to your home. 


Shaw Tries Out the New Buick....100 
The new “special” Special takes the hills and 
bumps and comes through with flying colors 


How Good Are Russian Guns?......107 
Captured sampler show that calculated crudity 
is the real secret of Red arms and logistics. 


How to Build a Family Foxhole....113 
This condensed PS Handbook is @ down-to-earth 
uide to family A-Bomb survival, 

Skiing Fans Get Manmade Snow....127 
‘A machine that works like your refrigerator makes 
‘mow while the sun shines, 

Chrysler Unveils New V-8..............134 
The world's most powerful passe 
has high compression but sex regul 


TV Takes Over Test-Pilot Job......144 
The test pilot of some fast, new fighter may be 
sitting miles away—watching a TV screen. 


New Paints for the Handy Man....153 
There are multicolor enamels, rubber-and-water 
paints, and coatings that look like suede, 


Popular Up-and-Down Theater....179 


Here's competition for TV—a home theater for use 
with either puppets or marionett 


Turning Space into Rooms..........184 
Part I of “The Inside Story of Our Expansion 
Attic” tells of studs and plasterboard. 

Paint Grains Metal Surfaces........222 
With a few tools and a little practice you can 
make any paintable rarface lack like wood 

Termites Can Be Defeated. ...........227 
These deadly enemies of your house can be licked 
by @ well-planned counterattack. 

Tiny Tuner Is Bedside Radio........233 


Here's how to hitch three tubes to an amplifier 
to get quality superhet performance. 
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Air Force to Get Turboprop Transport... 
Here Are Jets Under Two Flags.. 
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ihe sure to wive 


Tor 
COMPRESSION RING 
Piatud wie Seiid Chrome 


of cylinders and rings with 
Perfect Circle’s amazing new 


the new 2-in-1 Chrome Piston 
a ally two sets in one. . use 

solid chrome plating on the top compression 

ring and the ste i 

twice the life of ordi 


Yes, Perfect Circle's 2-in-1 Piston Ring 
establishes a new high standard of piston ring 
performance, even in dustiest, heavy-duts 
conditions. Whether cylinders are slightly or 
badly worn, tapered or straight, round or 
out-of-round, the new 2-in-1 Chrome 

vides genuine oil economy and su: 
power for thousands of extra miles. 


NEW CHROME 
Ol STOPPER 
Opsenel Prater 


Your Doctor of Motors, your fa- 
vorite mechanic, will respect your 
judgment when’ you request him 
to install a new 2-in-1 Chro 
Piston Ring Set. Or, if you hand 
your own repair work you'll find 
improved per- 


installation. 


Perfect Circle 


The Most Honored Name in Piston Rings 


NOW! 


BRIGGS SMOKES 
3WAYS BETTER 


1. Stays lighted longer... by 19% 


2. Cleaner burning... by 16.4% 


3. Less tar... by 21.6% 


*Yes, our new process makes Briggs better 
by actual test! Better even than the swell- 
smoking Briggs that proved so fine and 
friendly in your pipe before. And remember 
this: when tobacco burns steady, free and 
clean, that’s when you enjoy all the good- 
ness of Briggs’ fine tobacco, aged and mel- 
lowed in oaken casks. Today—try 3-ways- 
better Briggs! 

Also available in Coneda 
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| New Tools.. 


Swiss Bus Runs on Flywheel Power. 
Big Bertha Beams Radium.... 

Floor Machine Does Three Job: 
Employees Win Cash for Inven 
Cargo Conveyor Zippers Uj 
British Fords Get U. S. Lool 
50-Foot Tape Reels Itself I 
Movies Projected from Nonstop Fil 
Biggest Air Freighter Goes to War 
What It's Like Inside a “Hot Lab’ 
Inside Story of a Big Glass Furnas 
Here’s What Yankee Ingenuity Mean 
New Army Machines Go by Air. 
Tricycle Car Borrows Plane Ideas. 
Workshop Tricks for TV Audiences. 


Mechanics & Handicraft 


Cobbler’s Bench Holds Smokes.. 
Gus Finds Two Rights Make a Wrong... 
Buying a Used Station Wagon. 
Seats Built into TV Set 
What's New in Boat Kits. 
See Cosmic Rays in Your Kitchen. 
Cut-Out Chairs Cut Cost of Comfo: 
Photography Pays for My Flying. 
Tube-Fitting Tools You Can Mak 
Wall Shelf Has Electric Outle 
Hang Up Your Ironing Board. 
Lunch Carrier for Your 
Trailer for Garden Tractor. 


Departments 
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Aids to Modern Living... 176 
I'd Like to See Them Mak 178 
Hints from the Model Garage. 1195 
New Shop Ideas... 238 
Mechanics of Farming. 250 


P. S. Last Minute 


How You Can Fight 
Radiator Saboteurs 


Tunee destructive forces—rust, scale, 
and electrolytic corrosion~are riding 
in front of you in your car. They will 


steal efficiency from the cooling sys- 
tem if you give them a chance. Next 
month two companion articles in Por- 
ULAR SCIENCE will tell you how these 
saboteurs work and what you can do 
to thwart them. 


inc? 


WILLYOU BE «eu! ™ 
Cr 


Wuar you'll be doing one year from today depends s 
on what you do today, T 


Take advantage of today’s opportunities and U 
you're sure to move ahead. Put off doing anything 
about them and you chance being left behind. K 


The opportunities open to trained men are greater 
today than at any time in the past five years. Skilled ? 
technicians and specialists are the men of the hour. 
And thousands of them are I.C.S. students. 


The chance for World War II veterans to train 
under the G.I. Bill is another of today's great 
opportunities. But the offer is due to expire. To 
qualify, you must enroll before July 25, 1951! 


Start now! Study at home, in your spare time, 
with the world’s largest school—I.C.S. Mail the 
coupon today for full information. It may be later 
than you think! 


| APPROVED 


lo-oft Work 


Ferman Wont Matt 
Stet feta raft 

Sheet Metal Werke © Ship Drafting 
She ining "Ch ool ben 

wei 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7673-M SCRANTON 9, PENNA, 
please sand me full particulars about the course BEFORE wich | have marked X 


Oech 
Ne Scoot 
keaton 
Feelnt nal Boe Raageest Engreerng ‘Stationary Engineering 
Ch Secretariat or Courses 
iter 
anh 
Manufactory 
‘Béavon wesun cS Yerle Senin 
Chenewaton Ch Sam Ftond 13 Wastes Marufactrng 
te Home Adore 
— — forking Hour AM om 
Prevent Paxton Lmplyed by. 
bench of Service "Enlist under Gi. Bl approved tt Ward War I Veterans. Special tlon rates ta members ofthe Aad Forces, 
Sn Word War ‘Canasin eients send coupon to Ieteraatonl Correspondence Schoos Canadian Lid, Monreal, Canada, 
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The “ALL-GLASS” headlamp gives most light when new 
. most light throughout life 


beam 
HEADLAMPS 


General Electric headlamps are 
J Aili iré WN 
..they do not grow dim! 


Road and laboratory tests prove the keeps out dirt and moisture. 


ZA me ts " SILA V ss 


average G-E Sealed Beam headlamp gives >) “ " 

99% of original light output right upto _(2] Rugged filament supports—fila- 

the end of limp Ifisi'They dolsotatow. 5 

dim, because: (3) Reflector stays mirror-bright. 

1 “ALl-Glass” seal makes possible (4) Hard-glass lens gives accurate beam 
the one-piece construction that © pattern. 


Check your lights ...and replace burnouts with General Electric “‘All-Glass” headlamps! 


You can put your confidence in— 


GENERAL @@) ELECTRIC 
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Let me send You FREE PROOF 


that you can become an expert 


ACCOUNTANT... BOOKKEEPER 
or C.PA. 


quickly, thoroughly—in 
Spare time at home. 

You will see exactly how 
LaSalle’ famous “Problemy 


‘and not 
‘dy of theory alone 
tackle easy prob 


Th, have been envying the high 
incomes and good jobs enjoyed 
by thousands of me 

Accountants today ... incomes rang. 
ing from $4,000 to $10,000 and more 
per year... why not launch auch 
career for yourself? 


Do you doubt that you can? 


‘Then let me send you-without 
cost or obligation—the same Lesson 
Number One with whieh La 
started several hundred t 
men and women toward successful accounting careers. I want you to see for 
yourself how this remarkable method. originated by LaSalle, makes Accountanc} 
‘imple, interesting, practical, and certain . . . how it leads you step-by-step 
complete mastery of Accounting—and on ap to the coveted degree, of Certified 
Public Accountant if you so aspire. 


It doesn't matter whether you've had previous bookkeeping experience, of 
whether you don’t know a debit from a eredit. Whether you wish to qualify a 
expert bookkeeper. advanced accountant, cost accountant, auditor, governmen 
GOOD-PAY JOBS sccountant income tax sees public accountant; . you'lind in LaSalle's 

roblem Method the exact plan to prepare you rapidly and inexpensively—in 
IN 5 BIG FIELDS spare hours at home—without losing a day from your present job. 
If you were 


‘expert accountant right right now, today fou are an adult, emy and earucstly aunbiti 
wow chun ne yuu we nd yore, S0Qh no: tlay = i'you ar an aul employe, and early ato 


Nearly 10% 
of all C.P.A.’s 
in the U.S. have 
been trained by the 
LaSalle Problem 
Method 


: of all professions . . send your 
among the highest- all profession. ee be 
men sad wenca Servers Phoerthat Tame and address to me on the coupon below. I'l send the free sample leson-— 


career opportunities and how you can 
started many thousands toward greater 
il it today! 


tants earn more than those in other Plus our 48-page book outlining today 
secon {qualify for them. A coupon like this 
Lnthemmenines success. Tt can do the same for you. 


‘There are five big fields of opportunity 
‘open to Accountancy-trained men and 
‘women . . . opportunities that are wide 
‘open and highly inviting, offering maxi- 
mun income and job security in good 
times or bad. And under LaSalle’s “Prob- 
Jem Method” you can start earning while 
‘till learning—either in spare-time or full- 
time employment . . . of in business for 
yourself with no capital required. 


Get the latest information by sending 
for our 48-page book, “Accountancy, the 
Profession That Pays"... plus fece sample 
lesson. The coupon at ight will ringboth to 
you without cost or obligation. LaSalle Ex- 
tension, 4175. Dearborn St.,Chieagos, Il. 


=== Clip Coupon ...Mail TODAY! - Sialated 


LaSalle Extension University . . .A Correspondence Institution} 
Dept. 3834, 417 5. Dearborn Street, Chicago 5, iline 
YES, MR, DOAK, I wast 1 sce how LaSalle's “Problem Method” works. how Lean 


Sereteason Pact Faye ch Withee con or salons ee nak fcountane. 
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Top Sob 


IN THE ARMORED FORCE! 


Only the latest and best technical 
equipment . . . like this new General 
Patton tank . . . is good enough for 
the U.S. Army's Armored Force . . . 
the slugging outfit good men are 
proud to serve in. 


Only the best men move up to the 
top jobs in the Armor, as in all other 
Army branches. The Sergeant com- 
manding a Patton is a good man in a 
good job... with good pay. 


That's the way it is in the Army 


The Mark of a Mon... 


. .. only the best for the best men... 
whether you’re in the Armored Force 
. .. or the hard-hitting Artillery . 
the seven-league-booted Airborne. .. 
the building Engineers . . . or the 
“queen of battles” Infantry. 


Visit your nearest U.S. a 
Army and U.S. Air Force 

Recruiting Station for the 
proof that it’s a man’s 
Army . . . and that there's 
© good job in it for you. 


the Army Uniform! 


HowTo Stumble Upon 
A Fortune in GEMS 


All Over the U. S.—Diamonds, Pearls, Opals, 
Garnets, Amethysts, Jade, Rubies, Topaz, Sap- 
phires, Turquoise, Zircons, and Other Precious and 
Semi-Precious Stones Are Waiting To Be Picked Up 


Here Is Exactly HOW sore ier Breloue end 
And WHERE To Find Them = = Where to find rich 
PEARL-bearing  mus- 

NEXZ TIME you trip ona rock— sels. Complete town-by 
xamine it carefully. You may -town and gem-by-gern 


have “walked into” a real fortune. cros-index’ helps "you 
Last year alone, over half a MIL- plan week-end and one~ 
LION dollara worth of stones day gem hunts. How to re- 


were found by week-end gem cognize each variety—clear 


hunters. A youth pitching | YOU FOUND | PHei oe St gems in their nate 
horseshoes in-an open lof | TISIN YOUR | ral ‘state make. it caxy. 

cdupastone and keptit | BACKYARD... | Simple tests you can ‘give {| » hic. vatabie, prtect Pen 
tn his pocket for 15 yeare be= the "rocks you find, plus || taveincn toma farssay Sect 
fore he discovered it was the 1350 locations where gem || tons of the 
largest alluvial diamond ever materials have been found {| « ax.00 0: 
found in the U. 8.34.46 ail over U.S.A. anda {| foun Av 


carats in weight. Two sales- 


Special chapter on’ how to 
mon went -gem-hunting on Hen 


tify quickly 69 differ- 


vacation and found a small Relea ent and valuable gemstone 

pocket of ete pow it Waa pereree; Book 6 paeas 

Reomi-precious, erystal gorn- ive Cant’ | somely bound and con: 

tone, worth $13,500. Diamond fee | tainsover 200 pages packed || fount 
with illustrations, photos, |! Gem aa 


Are You “Passing Up” Taps, charte, ete. Colores 
REAL GEMS Near Your Home? 10 Days FREE Examination 
Valuable gems are all around us—half Mer is couniry, there are 


ly Mail the Coupon 
nm by. surface dirt and other rock. nore yet to be found? 
haps in an abandoned quarry near SEND NO MONEY. Just mail *Acowboy found an Opal 
your home, a river bottom, a rocky Pee at once to examine book ‘worth $280,000? 
hillside, a beach, or an old cave. If you FREE for 10 days entitely at our 
know WHERE’ to look and how to own risk and expense. If you decide to 
RECOGNIZE the more precious stones buy the book, it may be the richest 


every Diamond already 


ago cen onlay gn educational hobby investment you ever made. In a sin- || Pears in 
that can pay off BIG. . gle day, it may ‘ou back many {| * A ten-ound Tura 
Now you can enjoy and profit by thousands of times its small cost, So || set-bellwed larsat eves fount 


recently im ome 


uniting no, matter where you rush coupon NOW for 10 days" free pope 
inthe U, S.! Brand-new book, examination in your home. Science || ou" westera 


em: 
ve i 


‘Gem Hunter's Guide" tells all you and Mechanics Magazine, Dept. 753, 
need to know. Exactly where to find 450 East Ohio Street, Chicago 11, Tk 


TELLS YOU— Siiens Sere 


zine, Ds 
je 11, 
FRI 
junter Gok: 
ages, handsomely-bound, and packed with pictures 
Biaps charts, expe leba Compietely"aatiefed 
‘with book at cad of 10 days, {may return it 

Bothing: Otherwise, 1 wil keep (< and send 
$2.98, pius 25c to cover postage and handll 


AGE, AND HADLiNG 
day for fara 
=e eee eee 


march 1951 § 


D 


- BEYON 
What Strange 


Cosmic Power 
Influences Humans ? 


“EARTH 


By wuar Richt does man presume that he is the chosen 
being of the universe and that the earth alone shapes his 
existence? In the infinite spaces above, tenanted by vast and magnif- 
icent worlds, are Cosmic forces which intl se the life of every 
mortal. As iron filings respond to the attraction of a magnet, $0 too, 
your acts are the result of an impelling influence upon your will. Just 
‘as the unseen Cosmic rays give the earth form and substance, so too, 
from the infinite reaches, an invisible subtle energy affects the thought 
processes of every human. Life itself bows to this strange universal 
force—why, then, should YOU not understand and COMMAND 
IT? You are like'a pendulum either to be swung forward to happi- 
ness and the fulfillment of your dreams, or backward into discourage’ 
ment and disillusionment. Why remain poised in a state of anxiety, 
uncertainty, and anticipation? Learn to draw to yourself these 
Cosmic forces which will give your mind the creative impetus that 
will assure the end in life you seek. 


For You—A Gift Copy of the Sealed Book 


Not for the curious nor the skeptical, but for the modern man and 
woman the Rosicrucians, a progressive movement of thinking per- 
sons, offer a free, Sealed Book, telling how you may acquire the 
truth about these phenomenal Cosmic powers little understood today 
and which make for freedom and attainment in life. Tens 18 THE USE ‘THIS GIFT COUPON 
Day AND AcE oF Mastery. Throw off the age-old custom of— sere Y, B. F.The Resin 

et life be as it may"—and learn to create it as you wish it. Rencrucha Path, an Jones Calor 


The ROSICRUCIANS | 


(AMORC) 
SAN JOSE. CALIFORNIA 


© The Rosicrucians are NOT a Religious Orgonization © 
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ON REAL EQUIPMENT 


w tHe GREAT aaa COYNE 


UNITY FIELD 
New stat “ 


rm 


Get into the 


OPPORTUNITY FIELD OF ELECTRICITY 


For many, years Electricity has been a most vital factor in Mail Coupon for Big FREE BOOK 


Industry. ‘reat field will continue to grow and become 
more important. Thousands of trained Electrical men will be WbetheryoupreferTelevisione 
needed. Why be satisfied with a “no future” job? Prepare for 

‘8 good job wit future in Electricity. 


Coyne Trained Men in Good Jobs 


‘ThousandsofCoynetrained Not “Home-Study 
men in good jobs or in a Wedonot teach by mail. Alltrain- 
business of their own ia lncisivesin our Great Training 
‘Television-Radio and Elec- 
tricity, make real money you 
while others putter along. Previous experience needed. 


hile others putter alone, as animation net for Pret 
Payee es yltrateg STARTNOW—PAY LATER 222 Prete stvetate"ss 
EMI TEMIRRos ian a vin Uae cats 
Sale See 


‘Send your BIG FREE ROOK and details of 
Offer. This does not obligate me aad 

‘will call. {am interested fa 

SION-RADIO. () ELECTRICITY 


You're shown YouDO practical 
howe (3 do type job YOURSELE 


jobs by ‘oa equipment. 
ained ime STATE. 
seructors. 
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Aautly Plauke days: 


“Try these slick 


ak tricks with 


/ PLASTIC WOOD” 


fill cracks in Chains 


Makes loose 
joints firm, 
sands to a 
smooth finish! 


Reset loose hinges. 


Replaces rotted 
wood, tightens 
loose screws . 
easy to apply! 


Mend cracks, 
nicks! Smooth 
finish! 

6 ee 
Also useful in filling cracks in floors, nail 


and screw holes, repairing loose tiles. 
Handles like putty ... hardens into wood! 


Te oe ‘ 
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Letters 


Cooking Gas Still Cooking 


Sir: 

With reference to your article in the 
December issue, “Fill er Up with Cooking 
Gas,” I would very much like to obtain ad- 
ditional information regarding liquefied 
petroleum + is. 

I live in northem New Jersey and own a 
1949 Chevrolet. Can you tell me if it is 
possible to obtain this gas in this locality, 
where 1 might purchase the parts tor con- 
version, where I could have them installed, 
and the approximate cost? 

Joun Tuunaur 


New Milford, N. | 


Sir: 
. Where may I obtain information in 
regard to equipping a pleasure car or farm 
tractor to run on LPG? . . . 
Ricwanp U. PLATNER 
Granger, Ind. 


- I would like to convert my '42 Pon- 
tiac and also my ‘50 Studebaker truck. . . « 

Z. P. Lewxowsky 
Key West, Fla. 


Sir: 
. Ihave a “42 Buick Special with single 
carburetor. Does it have correct compres- 


sion ratio? Is LPG available? . . . 
| 


W. L. Kanison 
Nickleton, N. T. 


Sis 
. . . Lam interested in applying bottled 
gas to my 50 Oldsmobile and Ford. 
A. L. Kimpace 
Bangor, Me. 


LP Gas is most useful at the present time 
to large fleets of commercial vehicles that 
can take advantage of central sources of sup- 
ply and maintenance facilities. But for the 
pleasure-car user, there are still some prob- 
lems. Here's the latest word on the situation 
as reported by the Phillips Petroleum Com- 
pany. 

1. As yet, there is no distribution of LP 
Gas for passenger-car use—you can’t stop in 


| 
INVENTOIll! 


| eg ars protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor’, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
12-C DISTRICT NATIONAL BUILDING ! 
WASHINGTON 5, D. C. 
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at just any filling station and tank up—so 
getting LPG would be a major problem. 
The cost of conversion is still so high— 
$150 to $200 for parts alone—that even the 
long-run saving would not make. up the dif- 
ference during an average car life. 

3. At present, garage mechanics are not 
trained in the handling of LPG equipment, 
so maintenance and repairs would be an- 
other problem 

4. It is possible to buy a combination car- 
buretor that will let you use either LPG or 
gasoline—which might solve the shortage 
problem—but unfortunately an engine can- 
nét operate efficiently on both fuels without 
delicate adjustments for each one. A spark 
setting that would be right for LP would 
probably be excessive for gasoline. 

5. The only actual changes required for 
conversion are in the fuel-storage tank, the 
fuel line, and the carburetor. But if no addi- 
tional changes are made in the engine itself, 
fuel consumption will be about 10 percent 
higher on LPG than on gasoline—which, of 
course, will eat up your saving. There may 
also be a slight power loss 

6. Because of the pressure of LPG, it 
must be stored in a bulky, cylindrical tank, 
About the only place to put this in present 
cars is the trunk, which renders it useless for 
carrying luggag 

7. Finally, LPG is tricky stuff. In inex- 
perienced hands, it can be dangerous. 


Ro: 
Sir: 

I note that one of your contributors would 
like to see them make magnetic steel tapes 
for measuring pipe [Dec., p. 148]. It is quite 


with Built-in Thorn? 


possible that if he had one, he would spend 
most of his waking hours picking off steel 
chips, filings, etc. 


C. E. Hosarr 
Bridgeport, Conn. 


Kite-Flying Challenge 
Sir: 

In your November issue, on page 128, I 
read about Charles H. Baum claiming a rec- 


ELECTRICITY LEAPS from storm clouds to to 
Boliding as a ‘dramatic 


pincers har 


RIVER CUTTING CANYON reser 
surging of elec 
trodes. For solu 


All car, truck and tractor owners benefit 
from the exhaustive research performed by 
Auto-Lite Ignition Engineers . . . the men 
who design the coil. distributor, spark plugs, 
wire and all the other parts of the complete 
ignition system used as original factory equip- 
ment on many leading makes of America’s 
finest cars and trucks. You're Always Right 
With Auto-Lite. 
THE ELECTRIC AUTO-LITE COMPANY 

Toledo 1, Ohie Toronto, Ontario 


"rae ity under saan cavice noms when competed te 


Scientists Create 


“TAILORED LIGHTNING” 
For Better Motoring 


In the great engineering laboratories of The Electric 
Auto-Lite C in Toledo, Ohio, a group of 
Auto-Lite Ignition Engineers have been probing 
inside engine cylinder walls, peering at “blow-by- 
blow” spark performances, charting the behavior 
characteristics of inde “lightning” across the 
spark plug gap. From endless tests they've deter- 
mined what your engine's ignition system needs 
most, and then set about producing spark plugs to 
fill the bill. Net result: Ignition Engineered Auto- 
Lite Spark Plugs . . . the spark plugs that are 
world famous for quality and performance. 


SMOOTHER 

ERFORMANCE 

QUICK 
STARTS 


DOUBLE 
LIFE 1* 


with these 
Wizards with Wood 


Do you get a kick out of mak- 
ing things with wood? You'll 
rave about the dandy new ef- 
fects you get with these time- 
tested products. 


A MUST for Finishing Fir Plywood 
Tame that wild grain with FIRZITE. 
It tight-seals the pores . . . virtually 
prevents grain rise or checking . 

the surface satin-smooth’ for 
in or enamel. (For blond, 
pickled, wiped or tinted effects use 


White Firzite). FIRZITE 


Newer than Shellac or Varnish 
For “natural wood” finishes on furni- 
ture or woodwork, there's nothing like 
Satinlac, Brings out the natural grain 
and color beauty of any plywood or 
solid wood. Avoids that “built-up” look, 
and will never turn yellow or darken 
with age. “Water-white”, easy to brush 
or spray, dries ready for next coat in 


2 or 3 hours. SATINL (a 
Glue That's Stronger than Wood 


To make things or fix things, use 
‘Weldwood Glue for all wood-to-wood 
bonds. Makes joints stronger than the 
wood itself. Mixes easily with water. 

in-free, rot-proof ... highly water- 
resistant!’ 15¢, 35¢, 65¢, 95¢ and 


larger sizes.” WELDWOOD 


ma 


Pints, Quarts, 
Gallons 


‘Send post card for interesting glue and finishing leafets. 


UNITED STATES PLYWOOD CORPORATION 
Dept. 202, 55 West 44th St. * New York 18, N.Y. 
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ord by flying 75 kites on one string. I hold a 
record of 108 kites on one string. And I 


ferent kinds. They hav 
fly perfectly or I destroy 
Now I would like to arrange a contest be- 
this other fellow and myself to see 
really the champion kite flyer. 
Cnas. H. Lonsen 


tw 
who’ 


East Paterson, N. J. 


We are forwarding Mr. Lohsen’s chal- 
lenge to Mr. Baum—twho lives in Summit, 
N.J., only 20 miles away—and will be glad 
to print the results of any contest they can 
arrange. 


Novel Drive Had Ancestor 


Sir: 

In your November issue, page 124, there 
is a lengthy article about giant radial en- 
gines . The outstanding feature appears 
to be a method of articulating the connect- 
ing rods to the crankpin, which we are given 
to understand is something new. 

As an aviator in years past I have often 
flown behind an engine which employed 
that same device, known as a geared cage 
system. The engine was known as the Salm- 
son... 


Srepnen Cuuck 
Canora, Sask., Canada 


Reader Chuck has a longer memory than 
PS's. 

More than three decades ago, Salmson 
aircraft engines (built by the Société des 
Moteurs Salmson of Billancourt, Seine, 
France) pioneered in employing a geared 
non-oscillating drive plate. The novel drive 
twas superseded by a conventional one in 
Salmson engines of World War I vintage 
and later. But its ingenious principle re- 
appears in the modern Nordberg drive for 
stationary radial engines. 


Metal vs. Battery Water 
Sir: 
You'd better think again about that tip in 


INKY EN TORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


‘The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 


the invention ‘claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention," containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’? form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS * COPYRIGHTS + PATENTS 
142-P VICTOR BUILDING, WASHINGTON 1, D.C. 
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CAMPBELL - HAUSFELD 
Spray Painting Outfits 


Warn a Campbell-Hausfeld Spray (2 
ting Outfit you can paint a house = 

or barn in less time than it now takes 

to paint a chicken coop by hand. Make 

a better job of it, too. € 


* 


, The same compres- 
sor will save you many a trip to 
the service station. It does every- 
thing from inflating tires and lubricating chassis to 
complete refinishing of your car, truck, tractor or 
farm implements, 

All Campbell-Hausfeld air compressors are piston 
type, precision built with deep cooling fins cast inte- 
gral with cylinder block. Cylinders are honed to mirror 
finish. Crank shaft is drop forged automobile steel, 
hheat treated. Valves are disc type, stainless steel. 
Every C-H compressor is rechecked by run-in om test 
Hine before shipment. Lasts a life-time. 


> 


PRESSURE QUEEN No Pulsation 


the only A-cylinder 
portable outfit. 


Write for 
complete specifications 
price list. 


| presen —- =a 
1 THE CAMPBELL-HAUSFELD CO. | 


Harrison, Ohio 


[| Send Hiteroture and prices on complete tine 
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your Model Garage section for December 
[p. 178] on using a whipped-cream container 
to make a funnel for filling a battery. Isn’t 
battery water supposed to be kept in earthen- 
ware, glass, plastic, or rubber containers? 
And isn't the whipped-cream container made 
of tin or steel? 


Ep Kosar 
Belleville, Tl. 


Battery water should be stored in non- 
corrosive containers; but we doubt that 
there would be any measurable contamina- 
tion from a metal funnel during the few sec- 
onds it takes to fill the various cells. 


TV Tubes Are Touchy 
Sir: 

Though I am sure you are aware of the 
danger connected with handling a televi- 
sion tube, I have never seen any warning as 
to the care that should be observed while in 
contact with the tube. . . . I would suggest 
that you publish a warning that those peo- 
ple who have TV sets should not fool 
around with them. 


R. J. Hasprovcx 
Teaneck, N. J. 


See “Why Call a Television Serviceman?” 
in Porutan Scrence next month. 


Doman Developments 


Sir: 

How are Mr. Doman and his helicopter 
getting along? I read about this unusual 
copter, with its tilting rotor head, in PS for 
November 1949 [p. 158] but haven't heard 
or read anything more about it. 

I was interested in your article because I 
am interested in helicopters in general, and 
this one looked to me like a long step for- 
id. Also, I had been mulling over an idea 
imilar control system, although from 
an entirely different angle. 

J. A. Hiesent, Jn. 


Arcata, Calif. 


Right now the Doman company is work- 
ing on a military version of its helicopter for 
the armed services. This machine, powered 
by a Lycoming engine of about 450 hp., is 
being built in conjunction with Curtiss- 
Wright. The ‘copter will be used for liaison 
and rescue. Doman also plans a commercial 
version to carry 12 passengers. 


NOW. .°. GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 


Use REAL commercial-type equip- 
ment to get practical experience 


nity field of TELE. 

NICS. See how you 
beng tee toree type, of beat 
jipment used in one of the na- 


Here's the 
REAL THING! 
ABOVE: Build ont 


SET UP YOUR OWN keep @ teal 16 INCH 


BORATORY ptional ofter 


ptional after complete f 
\ Oscilloscope ie 


tmoney in this hing, 
R-F Signal 
Generator 


Get BOTH of th 
‘equipment shown i information packed 
MODERN LABORATORIES — publications FREE! 
f you prefer, get oll your prepora- 


of the finest of [ You ort 
ruc lern 


INE} 
é ne THLENsi0y ‘ 
oa nmol 0 ‘uranic ‘ 
eal 


ACT vow! mall COUPON TODAY! 


DefOREST'S TRAINING, INC., Dept. PS-3-H 
2533 N. Ashlond Ave., Chicogo 14, III. 


late News-Bulletin 
ion-Radio-Electronics 
in this thrilling field. 


De FOREST'S TRAINING, INC. = Zone... State 
CHICAGO 14, ILLINOIS 
A DeVRY INSTITUTION 
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PRINT YOUR OWN 
Really Built! POST CARDS 


The GEM STENCIL DUPLI. 


The great new veiattenaa™ Worcester Shear CATOR saves money 
‘Master is unsurpassed for value, easy results quickly! Hus 
"=. operation, dependable long life. Ress and organisat 


ship the GEM comp! 
all supplies, Guide Bosed f 
accurate printing ai 

Book of fdeas arthe spe 
price of only $8.30 (1 S15 value 


“THAT'S MIGHTY 
SMOOTH MOWING!" 


2a Year 


PERCE PRIA E OTTER | 
Use she GEM FREE x¢ our expense! SEND NO 
MONEY. "Write and’ complete GEM outht wi 

sent You postpaid, After ten days, send us onl 
$8.50 or return the GEM, You must be satis ot # 


BOND EQUIPMENT CO. De; 


BRIGGS & STRATTON 1.6 < 
ht + St Lovis 5, Mo. 


hup., d-cycle engine. Famed 
TIMKEN BEARINGS, ‘STA 
TEMP” BLADES, specially 
hardened to stay sharp 
longer. FULLY ENCLOSED 
CHAIN. DRIVE. Convenient 
FINGER-TIP CONTROLS, Spe 
cial GRASS GUARDS to pr 
vent grass from winding at 
ends of reel. FREE FLOAT. 
ING HANDLE to minimize 
ground-shock and vibra 
tion, LARGE HEAVY-DUTY 
TIRES, 

Every Shear Master is 


ph Record Inducing 
Self-Hypnosis 


How to Make Money with 


backed by Worcester's half Simple Cartoons’ 
ts of “America's finest E Facan shoaia have Teter [ee 


J ane ree = 


‘no obligation. Simply address 


lawn mowers”, toon j 


W ARTOONISTS' EXCHANGE 


THAT'S FINE Dept. 193-D Pleasant Hill, Ohio 


ENGINEERING!” 


HULA POPPER «certs BIG BASS 


tisten to this Re 


FRENCH 
of? FRENH 


21-inch RUSSIAN: GERMAN: ITALIAN 
ee oe oe ee BRAZILIAN-JAPANESE 
I Woncesten tawns mownn co. 1 SHEAR 
! ihe | MASTER CORTINA METHOD, famous ior 6D years 
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Perel ke edi FREE | FREE BOOK 2", 
I. Sag ee | Scribes this amazing method and FREE 
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CORTINA ACADEMY ep. 123 


a 105 W. 40™ST. NEW YORK 18, N-¥E 
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GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


You are needed in the great modern Radio, Television and 
rained technicians ‘are in constant 

yin Broadcasting. 
arch Laboratories, 
Home Radio Service, etc. National Schools Master Shop 


tine 
fas’ been’ the remarkable success of National 
BEocistedined med all over the world: 


Standard Radio 


Your National Schools Course includes not only basie 
Theory! ut practical training as well—vou learn by doing. 
We'sthd you complete standard equipment of professional 
Wally. for building various experimental and test units. 
mice step by step until yeu are able to build, the 
Superheterodyne receiver. shown above, whic 
<5 se: ours to keep and enjoy. You per- 
form more than 100 experiments 
build many types of circuits, signal 
generator. low power radio trans- 
ma) fitter, audio oselllator, and other 
Units, The Free Books shown above 
{ell you mare about it--send for 
then toaayt 


NEW PROFESSIONAL MULTITESTER 
INCLUDED 


‘This versatile testing instrument is 
porsbig. and complete with test 
feads, Simple to ‘operate. accurate 
and dependable. You will be able to 
Quickly locate trouble and adjust the 
Tost delicate eireults. You can use 


wow! 


GET THE DETAILS —SEND THE COUPON amp 


Learn 


) TELEVISION, ELECTRONICS 


ty 


ySHOP METHOD HOME TRAINING 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
ain you for today’s unlimit 


d opportunities. 


WEBRING 
NATIONAL 
SCHOOLS TO You! 


Lessons and — 
Instruction Material Are Up-to-date, Practical, Interesting 
National Schools Master Shop Method Home Training ives 


oe basic and agvanced instruction in all phases of Radio, 
llevision and Electronics. Each lesson is made easy 10 
understand by numerous illustrations and diagrams. All 
Instruction material has been developed and tested In our 
‘own shope and laboratories, under the supervision of our 
‘own ‘engineers and instructors. A free sample lesson Is 
Yours ‘upon request—use the coupon below. 


TELEVISION TRAINING A complete series of up-to- 
the-minute Television lessons is an integral part of your 
course, covering 
} al ‘of Teles 
Here are just a few of the interest 
ing facts you learn with the 
FREE SAMPLE LESSON. | 
1. How radio receivers operate. 
2. How the antenna circuit is con- 


Hiructed: | 
a. ESuveting slgnat currents into | ] APPROVED | 
4. How then-F transformer handles |_| VETERANS 

e check | 
5. How jentctow, | 


Moning ciegutt onctions. | | coup Sow, 
tuning ecu 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA EST. 1905 


ane 


MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


(Mil in em 
poste on penny 


H 
Mail me FREE the book “Your Future in Radio-Tele- | 


ision” and the sample lesson of your course. I under- 
Stand no salesman will call on me. 


NAME. = __AGE___ 


1 ADDRESS. 
§ erry_____zone—_srare___ 
CO Check here if veteran of World War 1 
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A patent is a valuable right. On 
the basis of a constitutional provi- 
sion Congress has established a sys- 
tem under which inventors may 
secure the exclusive right to pre- 
vent the unauthorized use, manu- 
facture and sale of their inventions 
for periods of seventeen years. The 
inventor secures this protection by 
obtaining a patent. 


Unless an inventor is thoroughly 
familiar with such matters, he is 
advised to employ a competent 
registered patent attorney or reg- 
istered patent agent, as the value 
of patents depends largely upon 
the skillful preparation of the 
specifications and claims. 


This firm is registered to practice 
before the U. S. Patent Office and 
is available to assist inventors in 
the preparation and prosecution of 
their cases. Detailed information 
and the preliminary steps to take 
to obtain patent protection will be 
furnished upon request. 


EVANE 2. Co. Hunt. 
s& 


REGISTERED PATENT wlan Ue 
640-C MERLIN BUILDING, WASHINGTON 6, D. C. 


PATENTS COPYRIGHTS 


7 We shall be glad to send you promptly “= 


and without obligation, an instructive 
booklet, Patent Protection for Inven- 
tors”, which was prepared to give inven- 
tors de information and steps to 
take toward patent protection—also our 
convenient “Evidence of Invention” form. 
Use address Victor J. Evans & Co., 640-C 
jing, Washington 6, D. C, 


Merlin Bui 
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PAN-AMERICAN 
Super 
BRASSES, 
SAXOPHONES 


=A ‘Write FOR FREE FOLDER 


Pan-American 
BAND INSTRUMENTS 
Division of C.6. CONN tnd Elkhorn 


ob In Rad 
sar wale 


wirwnion ond 


SPARTAN SCHOOLof RADIO- ELECTRONICS, 


MUNICIPAL AIRPORT @ TULSA, OKLAHOMA 


PHOTO-EN+ 


ved 
plates, plaques etc. Instructions furnished, no 
experience necessary. Sold direct from factory 
since 1931. Fiest five hundred cuts sold locally 
or by mail will poy for plant and pay you well 


ay 
Sinus for'your noe, “Write for FREE cooley. 
TASOPE DEPT, PS-3, AURORA, MO, 


R ERS Stay 


BAYS BIG! sewo ror 
FALOG NOW! No cia 


LEARN 


Show Card 


ie 


For Beginners ond Experienced 
Reine fr profane eeplorment. 

‘ot sour own or fora fine 
‘et S"Duvail size Wgxtt Weben, 


FREDERICK J. DRAKE & CO., Dept. 53. 
417 Green Bay Rood Witmette, tt. 


Put yourself in the 1.¢.$. HALL of FAME™ 


director a 
tionally 
nations earch 


jaboratory 


Jorn these men who have made their mark! 
Men who by dint of ambition, intelligence and 
sound, practical I. C, S, training now enjoy posi- 
tions of leadership in business and industry. 

‘The sooner you start, the better your chances 
of making the grade. Right now, with the criti- 
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of a famous 
aircraft engine 


GENERAL 
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America’s 
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chemical 
companies 


cal shortage of skilled labor, trained men are 
becoming leaders overnight. Hundreds of I. C. S. 
students are reporting promotions and pay in- 
creases, earning greater security for themselves 
and their families. How about marking and 
ing the coupon today? 


‘@Namet and positions sent on request 
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Draw Me! 


$1,275.00 IN PRIZES! 


5 PRIZES! 5 Complete $255 Art Courses, 
including Drawing Outfits! 


Here's your big chance, if you want to become a commercial 
artist, designer, or illustrator! An easy-to-try way to win 
2 art training’ 
you win or not we send you our comments on your 
if your drawing shows promise! ‘Trained illustrators, 
artists and cartoonists now making big money. Find out now 
if YOU have profitable art talent. You've nothing to lose— 
‘everything to gain, Start your drawing now. Mail it today. 


ibe, Make copy of iiet $ in 
All drawings must be Feceived by 


ah 130, 
notified 


Tosi None return 


ART INSTRUCTION, INC. 


Dept. 3141 + 500 S. 4th St, Minneapolis 15, Minn, 


ached drawing in your 
(PLEASE PRINT) 


Nome. 
Address =a ART INSTRUCTION, INC. 
Minneapolis Chicago New York 


MEMBER NATIONAL HOME STUDY COUNCIL 


BGAN water 


The gasoline mileage of new high a 

compression automobile engines 28 

can be increased up 0 30% with 

alcohol-water-gasoline fuels. (Say U.S. Agricultural 
Department scientists.) 


WRITE FOR FREE LITERATURE 
tasted — i eating — Descriptive 
YOU'LL BE GLAD YOU DID 


NATIONAL AUTOMOTIVE 


RETAIL CORPORATION, Dept. 06-3 
Venice, Californie 


Like the New Nash, Ford, 
Hudson, Chrysler, White Trucks, etc. 


SEALTIGHT icmrion INSULATORS 
Used as ORIGINAL WEATHERPROOFING By More Manufacturers than Any Other Units 


PLUG. stop spark-jumping due to, rain, dirt, 
oll, grea ark plug por” 


sulators. Tl 
you too can drive thru. de _ proved th h for over 6 years, Now 
fog, ‘smog, ete. s available for ev 
keep your ignition dry board motor, Eas_motor at ery Low 
Funhinie even with a stream of imple to install Sealtights 
etter motor performance better 


I the electricity INSIDE THE 
Ask Your Dealer, or Write for Full Information 


SEALTIGHT CORPORATION * Dept. PS351 © CEDAR RAPIDS, IOWA 
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Sealtights 


every AUTO 


A motor vehicle is a machine of many parts, each part designed 
and constructed for its own special function. 

All good mechanics, like good doctors, should know the working 
theory and operation of each port and understand what causes 
Bost oval ele remedy it. 


LET AUDELS AUTO GUIDE SOLVE 
YOUR PROBLEMS 


Every auto mechanic, helper, icemon ond operator can use 
2 copy of AUDELS AUTOMOBILE GUIDE. The information it 
saves time, money and worry. Highly indorsed by all users. + 
It presents the whole subject of auto mechanics from A to Z in plain 
language ond simple term 
This Big Practical Book gives full informer 
grams covering the principles, construction, 
repoir of modern cars, trucks and buses. 
A complete Guide of 1800 pages, with over 1500 illustrations 
showing inside views of the working parts, with instructions for 
service jobs, Diesel engines, Fluid and Hydra-matic drives fully explained. 


IT PAYS TO KNOW HOW TO 


How to fit pistons—How to locate engine knocks—How to fit con- 
necting rod bearings—How to service main bearings—How to re- 
condition valves—How to time valves—How to adjust fan belts—How 
to adjust corburetors & chokes—How to rebuild  clutch—How to 
service automatic transmissions—How to service brakes—How to ad- 
just steering gear—How to cope with ignition troubles—How to 
ice distributors—How to time ignition—How to "tune up" an engin 


INFORMATION IN A HANDY FORM 


73 INTERESTING CHAPTERS—Reod this partial [ist of subjects 
‘on which practical information is fully given for quick reference 
under the headings as shown below. Ready Reference Index. 

rarts of an Automobile—Automotive Phy 


al 
Gas Engine Principles Multi-Cylinder Englnes_Horee Power—au- 
Ri 


n with working dio- 
‘and 


A Ready 
Reference 


ntial—Rear 
Aales—Rear and Front Sus- 
sion—Running Gi 
kes— Wheel Aliznment— 
Knee Action—Steering Gear 


Control—ignition  Timing— 
Ger ‘Sta 


7 DAYS’ FREE TRIAL 


Jo outs aesiranee 
ier eae ai ete 
Couron Topay. I 


$ COMPLETE 
PAY SpA 
ONLY # MO. 


AUDEL, Publishers, 49 W. 23 St., New York 10, N.Y. 


ee eno vte nC0< See ee 


MECHANIC 
Wants to Know 


—. 


Step up your own ak 
Your trai 


MAIL ORDER 


AUDEL, Publishers, 49 W. 23 St., MEW yoRK 


retin ang 
Eiosucten.t! tere, featrarnth 
D MACHINISTS WANDY BOOK, 1680 Pages. . 5 
ELDERS. GUIDE, 400 Pages’ 
DBLUE PRINT READING. 416 Pages i 
(MATHEMATICS & CALCULATIONS, 700 Pag 
(SHEET METAL PATTERN LAYOUTS: {100 
SHEET METAL WORKERS HANDY BOOK 
MECHANICAL DRAWING GUIDE, 160 Pages 
© MECHANICAL DRAWING & DESIGN, 460 P 
CD AUTOMOBILE MECHANICS GUID 
[TRUCK & TRACTOR GUIDE, 1295 Pages 
CD DIESEL ENGINE MANUAL, 575 Pages 
AIRCRAFT WORKER. 240 Pages 
TELEVISION SERVICE MANUAL, 346 Pi 
RADIOMAN GUIDE 14 Fag 
D Etecrronic oevicts, 216 


ELECTRIC WIRING DIAGRAMS, 272 Pages 
ELECTRICIANS EXAMINATIONS, 250 fags 
ELECTRIC POWER CALCULATIONS, 475 
CHANDY BOOK OF ELECTRICITY, 1440 Pap 


MARINE ENGINEERS HANDY BOOK, 1258 Pgs, 

SHIPFITTERS HANDY BOOK, 250 Pages 
REFRIGERATION & Air Conditioning. 1280 Pj 

7 MILLWRIGHTS & MECHANICS GUIDE. 1200 


ENGINEERS & FIREMANS EXAMS, 525 Pages 
PUMPS, Hydraulics & Air Compressors, 1658 Py. 
7 ENGINEERS LIBRARY (3 Book Set) 
5| MECHANICAL DICTIONARY, 95° Pages 
CO GARDENERS & GROWERS GUIDES (4 Gok Set) 
i CARPENTERS & BUILDERS GUIDES (4 Book Set) 
{2 BLUMBERS & Steamers Gute Book Set) 
Ci MASONS AND BUILDERS GUIDES (4 Book Sel) 
5 PAINTERS & DECORATORS MANUAL, 450 Pgs, 
HOUSE HEATING GUIDE, 1000 Pages 
COIL BURNER GUIDE, 384 Pages 


jooooo0c 
S. 
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MORE PAY 
through 


HOME STUDY TRAINING 


in 


SPARE TIME 


Do you want a better position—a larger sal- 
ary? They are within your reach—now. LaSalle 
experts will guide you step by step in gaining 
business training which leads to greater earn- 
ings. 

The time-saving, interesting LaSalle Prob- 
Jem Method helps you prepare at home, with- 
out interference with your present duties. 

Simply mark on the coupon the field in 
which you desire success, and we will mail you 
a valuable book describing the opportunities in 
that ficld—plus “Ten Years’ Promotion in 
One"—a book which has helped many men. 
Let us tell you how we have started thousands 
of average men and women on the high road 
to success and more money. Check and mail 
the coupon now. 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 


417 5. Dearborn 51., Dept. 383-R, Chicago 5, IM, 
Send me, full information regarding the course T 
have marked—without obligation—plus "Ten Years’ 


Promotion in One 


H 


INVENTORS: 


Before you make any effort to 
market your invention, you should 
take the first steps toward proceeding 
for patent protection. 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report to you on 
the question of patentability. 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure upon request from you, and 
this will be without any obligation on 
your part. 


PATRICK D. BEAVERS 


(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 
Washington 1, 


937 Columbian Buildiog, 
Pry 


. 
2G Porutar science 


~® WAR SURPLUS @ @ 


OPTICAL BARGAINS 


|ARRINGTON, NEW JERSEY 


FOR INVENTORS 


Hundreds of manufacturers 
Handed of, mamulecnren 


EDMUND SALVAGE CO. 
in locating marketable new 
products 


HELP 2222 


INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 631-£ St, N.W., Washington 4, D. C. 


PATENT 
LAWYER 


ASSOCIATE EXAMINER 
U, S, PATENT OFFICE 1922-1929 


ar wAvooeer, Soavaese 


PATENTS 


GUSTAVE MILLER 


REGISTERED PATENT ATTORNEY 


PS.31 WARNER BUILDING end for ,PATENT Impommarion 
WASHINGTON 4, 0. c. °° “"witnout cbliguttons 


ATENTS(: 


¢.A.SNOWECO. 


REGISTERED PATENT ATTORNEY 
On INFORMATION TO 


WASHINGTON 1, DL 6 


/ INVENTORS 


‘Whether an invention is patentable can be substantially de- 
termined by a search of the U. S. Patent records, Without 
Obligation, write for information explaining the steps you 
should take to secure a patent. 


JOHN N. j Pet rr 
Washington 1, B. © 


NVENTORS 


IF YOU WISH TO PROTECT YOUR INVEN. 
TION, You should take steps to protect it 
by a U. S. Patent. Write me for 
“RECORD OF INVENTION” form. 
CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 35th FLOOR, 31-C 
NEW YORK CITY 


Now Any AUTO REPAIR JOB 
Can Be a Push-Over Der ty lou! 


IN LESS TIME—WITH LESS v oy . 
WORK—AND MORE PROFITS! = 
OW, tackle anything from carburetor to rear 
end on ANY car built from 1935 thru 1950. 
ick, easy, right the FIRST time! Just 
, ‘model, and job in quick index of 
MoToR's brand-new AUTO REPAIR MANUAL. 
Clear, illustrated instructions lead you step by step all 
the way. Covers automatic and semi-automatic tans- 
missions; the new GM Rochester carburetor. 
ONLY Manual of Its Kind! 
‘The engineer-editors of MoToR Magazine condensed all 
the meat of over 150 official factory manuals for you. 
‘They dug you need made sure 


every word 
ri ito thie 780-page book. 

matains 200,000 service, repair, tune-up 

facts. 35,000 essentis More 


COVERS ANY CAR 
BUILT SINCE 19351 


7 

the time and laborssaving short cuts. Just 2 of the Many 
‘This GIANT. Maoual is used by Army, 

Na ‘end. thowangs _ Letters of Praise 

"MoToR's Manual 

hand how it can pay for itself’ the frst few at 2 Jom 

times you use it faved, me vil 


Piymouth SEND NO MONEY fuerework 


Pontiae without money! BOHROP, “onle 
When. your book arrives make it 


ing: Mail coupon NOW! MoToR Now working as me 
partment, Desk 23, 250 West Ssth St, chanic,tn Dig plant 


SNSAM_ ORDONEZ, 
New York 19, N. ¥. Catitornia 


Pal 


Same FREE Offer 
fon MoToR’s TRUCK & 
TRACTOR MANUAL 

Brand ~ new! 
he EXtitne I) Meter BOOK DEPT. 
J] Desk 23, 250 Wes s5th 5 
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YOU MAY HELP SAVE FALLING HAIR and 


RECAINYAP 


WITH TIME-TESTED GENCO FORMULA 


(Make YOUR Own, 
Pa 


BA Griffin Reavycur 
LEATHER PROJECTS 


Over 100 KITS in every kind of 
Tooling and CorvingLeather, o¢- 
curotely cut, all ports included, 
‘Only Top Grade Leathers used, 
You de the choosing, You do the 
tooling, carving, stomping, the 


NOW AVAILABLE FOR THE FIRST TIME 7\Ge ZLW punching ond stenting 
FOR MAIL-ORDER HOME USERS! SS n Gra bare 
[el WERE ARE —SLAMDuESS wornts YOUN! : 1 
PROOF CASES! 


Learn [ap het nt 


BE A LANDSCAPE 
Chadd 


BEFORE 


Home study work. Write for free information 
DaCAPE INSTITUTE 
Moe Xnattes 40, cant 


Lean CARPENTRY 
BRICK LAYING 


‘MIDWEST SCHOOL OF BUILDING TRADES, Dept. PS-3 


New! PRINT YOUR OW! 


ADVERTISING 


28 POPULAR sciENCE 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec. Service 
Public Utilities 
Parts Dealers 
Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings. 


groduate, 
‘Auto industries, 
EARN WHILE YOU LEARN 


With our practical Master Shop- 
Method Home ‘Training, you 
study at home in yours 
time, You receive ime 
Work Lessons, which show you 
how to earn while you Learn 
for extra money and experience 
You Learn by DOING. 


TOOLS AND EQUIPMENT 


To make your training com- 
Plete, we give you selected me- 
chanic’s tools “and equipment. 
illustrated below, including all: 
metal tool-box — a8 a. regular 
part of your instruction. 


re 


Shop-Method Home Training by 
Established Resident School 
Prepares you for Many Good Jobs 
Opportunity is everywhere for the 


Highways throng with cars, busses, 


and repair. 5 
offers you a practical, all-embrac- 
ng Diesel-Auto Mechanic's Course, 
including ail of these advantages 


Gomotete traininn, « 
Siew Spead”ana savy’ Dutys Sarat? 
Disweiss “Sasctine “and” Speciat 
Encines AND Allied Mechesies 
Basic Lesson Texts 
Diesel instalation 
Diesel ‘Gitar Manual 

re Time Lessons 
wine Service Bi FOR THEM, 
‘systems 


‘Thermodynamics 
TOOLS AND EQUIPMENT 


‘Diesel Auto Mechanic. 


‘ional Schools 


Diesels, NEW, ILLUSTRATED 

‘Fusi BOOK & SAMPLE 
LESSON SHOW 
HOW WE TRAIN 
YOU...SEND 


Repair Topay! 
Hlectric Power 


iNvEsrioare ArpRoveD 
Secare Pll Information oe FOR 
VETERANS 
NATIONAL SCHOOLS | TS 


LOS ANGELES 37, CALIF. © EST.1905 


NATIONAL SCHOOLS, Di 
4000 South Figueree Street Mail in enced 
Los Angeles 37, Colifornie caste on penny postoord) 


Mall_me FREE the book YOUR FUTUKE IN UIESEL-AULO 
MECHANICS, together with the Sample Lesson, {understand 
I'may keep and use the information with 0 obligation 


Name Age. 


Address. 


Zone.. .Stste...... 
‘of World War if 


City... 


at 
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EARN BIG MONEY AT HOME! 


FREE — FREE 
et ‘meer ae ‘Uhrough Practical whoo 


ra, ea ae 
atest proming insert in the county 


FREE. ..At No Extra Cost... 
YOU GET A ROUND TRIP 
TO NEW YORK CITY 


No PREVIOUS 
EXPERIENCE NECESSARY 
FREE EMPLOYMENT HELP 


TELEVISION TRAINING ASSOCIATION 
972 Broad Street, Dopt. 13, Newark 1, N. J 
Rush me FREE Sample Te 


Stucco Spraying Can 
Be Your Opportunity 


You can build a proficable, lifeti 
business with Colorcrete. Large wait- 
ing market. Work is easy and inter- 
esting. Moderate investment; high 
return, Large waiting market. Full 
instructions and liberal co-operation. 


Sprayed-On Beauty 


Colorcrete is modern beauty treat- 
ment for masonry surfaces —exterior and interior. 
Fuses to concrete, stucco. etc. Applied by air pressure. 
Range of many smart colors. Proven by 20 years of use 
‘on all kinds of buildings. 


Write or wire for 


Opportunity \ 
Book. . f 
covoncrere 
InDUSTRIES, INC. 
(572 Ottawa Av: mi i a 


Holland, Mich. 
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PART! 
FOR 


MILITARY TRUCKS 


‘At A Savings. 


TRAILER AXLES 


inches betreen shee! mounting 

With Single Wheels $59.50 With Dual Wheels $60. 

wondrods of Other rock 8 Joan Ports ond Supple 
days FOR, Kansas City 


= AUTO PARTS (On 


1901 TROOST:GRI800: KANSAS CITY, MO. 


eat sSeunttrin 


ied school 


wile 

Berarfient Pee 

7 lls "BUSINESS UNIVERSITY AND 
EXTENSION SCHOOL 


Learn Neon in 12 
Many jot 


Tube Bending. Color Gassing. Glass 
ACiE TRAINING G. 1. APPROVED. Course. also oper 
Non-Vets. FREE FOLDER explains. Write ACME NEON I 
STITUTE, Dept. C-2, 330 South Paulina St., Chicago 12, 


often deferred. 


NEW 1951 CATALOG 
MODEL AIRPLANE ENGINES + GLOW 
PLUGS + MARINE ENGINES + FUELS 
MODEL RACERS + ACCESSORIES 


{Bipito a nen wet" Ov ane mau tomar —————— 4 
i 


[2302 mery Be 


[Pcoe RUSH_—_cope of he NEW 1951 OLR Calg ot 13 ech 


in stamps or coins to cover handling | 


OPPORTUNITIES ... for only $5 


EVERYWHERE FOR THE COMPLETE TRAINING or 
drift (while the 


Step of th Way! 


STUDY GUIDE 

Oi ig JANCE AT THIS AMAZINGLY LOW PRICE! 

fold’ separately at 25—is ue to, much higher costs of producing thie big. wire- a 
IR ie wl stl be pold $6 price, So'rush Coupee sf 

PEE aad | yg 3 soit techie ORR 


ame return privilege.) 


ice after Ape. 4, 1981 $6.00 ($6.50 foreign.) 


TRAIN FOR GOOD PAY IN ‘A FIELD THAT ISN'T CROWDED! 
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c.1T.C. TRAINING IN 


DRAFTING 


PREPARES FOR 
PROMOTION 


7. e 
MORE MONEY + i 
SUCCESS F \ 
yy af 
fa ee 


making fora money 
mand foun 


LEARN IN SPARE TIME—AT HOME! 


(or at the College in Chicago) 


study every week— 
need: ‘drawing outfit 

developed over 46 
‘egs—prepares men quickly for 
justry. 


years of C 
Food positions 1 


FREE INFORMATION — SEND COUPON 


To prove to you how easy It is to learn 
Braking a€ home by the 


2000 So. Michigan Aven, 


all me FILEE Lesson with information about big oppor- 
2 DRAFTING 


It Post Cards 


Learn how thousands of business 


yur Di '. 
but a sturdy advertising machi 

built to last for years. Low price, sold ‘direct. 
uaranteed for: 


CARDMASTER COMPANY 


s 
A 
L 
= 
fe 
Er 
al 
& 


Ext nsutanet af satitheacanteme 


LEARN AT HOME 


Lo eee 


You = MAKE GOOD PROFITS /‘s' 


No obi 
| National School of Mest Cutting, Inc, Div. 


FREE! 


Make money., Know how to break and 
‘traup ‘Wire today Yor thts book 


SEND 
FOR THIS 


ZTBA MONEY 
ys 5 © with 
Pin Leathercraft 
* Easy-To-Assemble Kits 
et Sate nor LAO Peters 


Kits of ready-cut projects require n 
or experience. Free instructions included, 


We TODAY for newest 24 
4.6; LARSON 


4920 SUNNYSIDE, Dept. 163, CHICAGO $0, ILL. 
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€O., 820 So. Tripp. 
CHicago 24, 1LLiN 


Dept. 627, 


TO HELP YOU PREPARE FOR 
ONE OF THE BETTER JOBS 
IN BUSINESS or INDUSTRY 


You can take subjects which have Real Job Value 
and still earn graduation! 


® This is your opportunity to make com- 
pletion of high school work for you. Your 
AMERICAN SchooL home study course can 
include high school subjects closely re- 
lated to your present job or the kind of 
work you want to do later. Not only can 
you qualify for your high school course 
diploma but you can benefit from course 
subjects that will aid greatly in winning 
promotions. 


50 Job Help Subjects 

from Which to Choose 
Our FREE, 44-page book of detailed in- 
formation lists 100 high school subjects, 
of which 29 are technical and 21 are com- 
mercial. Whether you work in a shop, fac- 
tory, garage or office you will 
find subjects of practical ben- 
efit in your climb toward x 


Set 


Turn Spare Time Into Money 


During more than 50 years American 
School has helped thousands to reach 
higher job goals by profitable use of spare 
time at home~and it can help you. Others 
have prepared for college entrance. If you 
have not completed high school, check 
that subject on the coupon below, add 
your name and address and mail it right 
now. Or if you are a high school graduate 
and are ambitious to succeed in the voca- 
tion of your choice, check that subject. 
Your coupon will bring you the book of 
information, without obligation of any 
kind. Mail it now. 


ome = STUDY TRAINING SINCE 1897 
Ve = 


better jobs at better pay. 4f Take This First Easy Step 
Some oi these are Blueprint 
CC cecum, CHECK, CLIP AND MAIL COUPON N 
Machine Drawing, Tool && 
Making, Foundry Work,four ui | AMERICAN ScpoOe melas Sou Scere tosmetog nee 37" Me 
Automotive subjects, Elec- zl. yrayreiaing course checked Seioe’” a 
tricity,Carpentry—andBook- 1 > tethéee Ben iS iracear 
keeping, Accounting, Secre. Sy 5 Megredilionne x in 
tarial Practice, Office Ma- OF Qauttive rng, ect na B 
chines, Salesmanship. 2! Bivseecoao, ess sheet ae 
oe mit Feremanp Mechanic Eneineering Best Magis ™ 
AMERICAN SCHOOL rs Cire S 
Address see 
Dept. 6346, Drexel at 58th Street, Chicago 37 W city & zone tate 
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YOU 
can 


acquire 
NIGHTS AT HOME 
LL.B. DEGREE 

LaSalle's famous Law Library—used as refer- 
‘ence in many Law libraries and Law offices— 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 
Ress and professional advancement, 

‘These 14 remarkable volumes, com d by 
leading professors and lawyers, cover the whole 
pie i ld of Law in condensed, orderly, sim- 

lifed manner. 

owas 

lus special lee 
hecied -step with personalized Problem Meth- 
1 Gf instruction »- you learn by dovng— 

jing legal probes 

i! Nor two FREE 45-4 

Training for Leadership, 
answering questions about Law and 
to and telling how LaSalle v 
are winning rapid adv: 
Public life. Mail coupon below, No obligation, 


LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 


i 


with this great library, 


417 5. Deorborn St. Dept. 383-L Chicago 5, Il, 
fetal ue zoue (wo FIRKE booklets deveribed. above, 
Nema Ave. 

ft 


City, Zone & State 


U.S. Govt. Surplus 
Neoprune. Used by 

weather & Target Balloons. 
Loads of fun for yards. pools, 
fem, parties. Wonderful for Ad- 


SUPER-VAC 
VACUUM BOTTLE 


Brand new, Stainless steel. Holds 
fone quart. For autoists, Sports- 
men. Wil 


Sri $595 
si car mii 


VOLUME SALES COMPANY 
Les Angeles 26, Clit. 
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TRY HOME STUDY 


WATCHMAKING 
FREE Sample Lesson 


Famous Sweazey System shows how to master 
watchmaking . . . expertly, quickly, successfully 
m. right in your own home. No previous expe- 
Fierice needed to learn one of the highest paid 
trades. Try it without obligation. 

Gc. APPROVED RESIDENT COURSES 


.., in Watchmaking, Engraving, Jewelry Repair, Diamond 
land Stone Setting at ur moders. fully-accredited resident 
School. Founded 1908, Write for FREE CIRCULAR, 


CHICAGO SCHOOL OF WATCHMAKING 


1608 N. Milwoukee Avenue, Dept. 431, Chicago 47, Ill. 


EASY TO LEARN CODE 


unlimited opportunities. 
hlete course embracing 
ie to. Porcelain Work 
ss you to. work for Dentists oF 
Sart vour own ‘business. Individual: Instrue 
teal walt in day or night school. "No books— 
McCARRIE SCHOOL of Mechanical Dentistry 
207 N. Broad Street Dept. 909 Philadetphi 


Bricklaying « Carpentry  Tilesetting 
Plastering « Electricity » Welding 


FREE CATALOG. 


APPROVED FOR VETERAN TRAINING © 


PENNSYLVANIA INSTITUTE scnoot oF rapes 
Lea WOMEN’S ¢ 
TAILORING tH 


TO HOME 
PLANNERS 


oe stailanie ne “COW 


LF. GARLINGHOUSE CO., INC, Box 


Tyas wares 


..and Heres the Handsome 
Prize-Winning Body 
1 Gave Him! 


HOMAS MANFRE saw my coupon, 
Tie clipped and mated it. He got my ares 
free book and followed my instruc- 
tions, “He became a New’ Man. 


“Vl prove that you, too, can 
be a NEW MAN” Chests litte 


I don’t care how old or young you are, or how ashamed of 
your present physical condition you may be. If you can sim- 
ply raise your arm and flex it I can add SOLID MUSCLE 
to your biceps—yes, on each arm—in double-quick time! 
Only 15 minutes a day—right in your own home—is all the : 


time I ask of you! And there's no cost if I fail. 


CAN broaden your shoulders. Th dnt! naa metog het t mre 
TL serainet apnea AINE ek iaretattae Ta ae se ol al 
SUaSeetL Malem thay at Saree soa! ahora te crn 
Bore: Hace cette? aks trclocs abt ascent oa 
SESS ofc Mt ad atitat ™Tsve ou ao eee to fos mith You 
geal aU" AAR Beaver ints ge etc gue 
we ee aba titled taut bata creas $3 lt ae 
rede itt h Tae Seabsewaed  HUSCER AST wif Sng 
wna Tay ei maeerearie maaan 
Only 13 Mintes «Day Eo ea a 
yma ee etcunt Montes teat! Siena bkeh tae ist: F CHamies ANAS, Dept, 1e 
115 East 23rd St., New York 10, N. Y. 


FREE BOOK —10) scr toes Fiee 


Send NOW for my famous book, Everlasting He 
Hositl ant Strength 48 pats, packed from cover Hes 
EeMeoveg wt pt sivicer shows ‘ 
Say ““bynamie "Tension were rane 
Vital questions. Pa ‘o what [ean = es 
deter You. = H 
£25." ts book Is. a geal erize for any fellow sho : 
wante'at bottor bulla” Fee Tif send vou conv absor = Address. 
THD Fate'Sfust aiancing throuah ie many mean the | 
Watelgtpotae In guar whole Tit mosh the couson = A Zone No 
WTR Cokally Lharios Allan, Depts dee 138 East | BEN! ctty_ 7°07 BS;,_ stat 


marcH 1951 35 


AVIATION — 
TRAINING ; 


Fes dces, tog enatect tare 
sation thoroughly, qulekly abd st 


‘etodents or 
yourself to 
‘rood pay and 


Be ware to tate age 


x ie 
INSTITUTE ‘OF ‘APPLIED | SCIENCE 
1920 Sunnyside Ave., Dept. 1363 Chicago 40, Ill. 


(STUDY AT. HOME 


The aviation industry Urgently needs properly t 
young men for essential civilian aviation 
Embry-Riddle offers maxim: 

time. Fully accredited 8-mo. to 26-mo. « 
in all aeronautical phases. Thorough, pra: 
instruction backed by 25 yrs. experience training 
today’s aviation leaders. Complete school compus 


Pi) ane os coupon today! 
‘Address Fagherer? Le pesprnnras 


CAME. Mechanic 

SCHOOL OF AVIATION 

DEPT, 91 MIAMI 30, FLORIDA loom 
agineering 


low. 
McKinay-Roesevalt incorporate, 4610-A3, Sheridan Ra, Chicago 40, Minis 


SHORTHAND in 
6 See 


Ploate Print Dan con 
NAME — | Commarea Pitot 
ADDRESS 


TRAIN IN MIAMI-- AIR CAPITAL OF THE WORLD 


CAR TROUBLE IS 
HARD TO FIND... 


| GARDEN _ TRACTORS 
| SPEEDEX 


Two Types 


8 H.P. RIDING 
2'/2 H.P. WALKING 


Exceptionally Low Prices Still In Effect, New cata 
amous Speedex. 


trates many labor-saving uses. Complete descriptions. 


SEND POSTCARD FOR YOUR FREE, 
‘COPY OF NEW CATALOG TODAY. 


SPEEDEX GARDEN TRACTOR CO. 


Box 216-D12C, RAVENNA, OHIO 


J. C. WHITNEY & CO. 


19175C ARCHER AVE. CHICAGO 16, ILL. 


Passe 
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room ALADDIN sii. 1642 


SAVE 4 PROFITS ON LUMBER, 
MILLWORK, HARDWARE & LABOR 


The Aladdin Readi-Cut System of Construction 
enables you to save 18% lumber waste and up to 
30% labor costs, and guarantees you will receive 
the highest quality dry lumber and a COMPLETE 
house as specified. You can buy your COMPLETE 
HOUSE, ALL IN ONE SHIPMENT, direct from our 
ind save the in-between profits. 


Every hour you can put in on the construction of 
‘our Aladdin home means a saving to you of from 
Bi oo Ae $3.00 per hour on its cost. That me a 

fr $15.00 to $18.00 for every day you 


ve to bring down 

ically a pre-war 
Soon itl Dipentiag euae ae cee Koes. lene Gor aanite tructions cover every 
the carp work sums up to from three hundred thing from the foundation up, so you can save any 
hours to twelve hundred hours. ... WITH MOST _ part, or even all labor costs. 


BUILD IT YOURSELF 
AND 
PAY YOURSELF 
THOSE HIGH WAGES ‘ 


the cost of your net 


THERE’S AN 
ALADDIN 
HOME 
NEAR YOU — 
WRITE US 


WHAT YOU GET WHEN YOU BUY AN ALADDIN HOUSE 


vuldings, glass, hardware, nails, 
complete drawings with instruc: 
in home buyers erect their own 


You get ALL THE LUMBER cut to fit by f 
production line methods—marked a 
ready to erectpractically without the use o 
also siding, flooring, interior trim, all millwork, 


Send 25 CENTS today for New 1951 4-Color Catalog No. LM-21 


ius] FHE ALADDIN CO. {itm 
BAY CITY, MICHIGAN 
45 YEARS MANUFACTURING ALADDIN HOUSES 
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Auto Spark Intensifier 
Gets ROCKET Performance 
Y More Power ¥ More Speed 
¥ Better Mileage ¥ Quicker Starting 


sclentiially deve! tt 
Tnvtalled tn 


AUTO 
MECHANICS 


BODY-FENDER 
REPAIR 


DIESEL 
MECHANICS 


ELECTRICITY 


as 


Although America has just 


farted war production, th 
RADIO & fa vevere shortage of trained 

men already. Good jobs at high | 

TELEVISION tages are waiting. ‘he armed 

forces also offer special rates 

REFRIG- and higher pay to skilled men. 

ERATION Prepare now for. these oppor: | 

‘ies. Learn in months at 

PRTTATMEM ome in spare time, or in the 

C.T-1. resident shops. Mail cou- 

DRAFTING pon today for valuable free book- 


BUILDING 
CONSTRUCTION 


HIGH SCHOOL 
FOREMANSHIP 


FACTORY 
MANAGEMENT 


BAKING 27 “ex 


Isoge of Amerteaa heh tnd 
taunt ‘Not seasonable, but year: Found 


oo A ee es eticane 3 


Learn this 
Profitable 


Money-Making Career Open 
to Men and Women, 18 to 60 


is of men and women between 18 and 60 make $10 to 
ving aclentite Swedish ree 


Meslane See 4. 98 Miwey, Tater Ba Calera 


584 Page Novelty Catalog Now Ready! 


noes 7500, Amazing Novelties 


WEDISH MASSAGE 
€ Goubtoe OF SweDish MASTAGE, 


yy Charts, 32-pase 


NOW! BECOME EXPERT AT 


Radio-Television 
IN 4 EASY STEPS! 


rapio 
SERVICING 


Qualifies 
You for 
Fee's 
Now FM, 
W ist 
cas 
License 
Test 


{| TELEVISION 


TELEVISION 
SERVICING 


Circuit Analy: 
* Functions 
Gf a Receres 
scuum Tubes D.C Reinsertion * 
Detector, D ee 


aie S viie 
Bg Heantaitng Oi yal 
feels Tot Gras Ou 
HETRUE MMe reno sere 
Se Tee ae 
24 Mel Sines: 
Maesteg 
Bing Sa 
Batt "Sle 


BASIC TELEVISION, 


Gireaats 
Amplitcr, Tube Os: 
Gillator, Power Sup- 
ply, Transmiteiny 


Scanning | * | Sya- 
ghronzing + Video 
Signal “Bright: 
‘cis Control and 


ABSOLUTELY FREE 
yours to keep whether or not you 
‘heep the course. "Successful Solder 

ea 
Everything you waut 


Complete Self-Training Course in RADIO 
and TELEVISION Prepared by Famous 
Experts—Starts From Scratch, Takes 
You BY SIMPLE LOGICAL STEPS. Frc 
sie Theory to Advanced Problems of 
Repair, Installation, Color TV, ete. 


(OW you can do ANY Radio-TV 
installation, service, oF. repair job 
like an expert; operate field-testing 
equipment; understand problems of TV 
broadcasting, FM-AM transmission, etc 
You can step into a good-paying job— 
or start your own service business. And 
you can train yourself for your career 
AT HOME IN YOUR SPARE 
TIME . . . with the McGraw-Hill Basic 
Course in Radio and TV. 


1611 Illustrations 
The men who wrote this com: 
plete 4-volume course are among 
the outstanding radio and TY in: 
structors in America today. They 
are practical, shirt-sleeved techni- 
cians, They know the questions 
you want answered. Every detail 
is clearly explained in. over 
TWO THOUSAND PAGES 
of step-by-step instruction and 
over SIXTEEN HUNDRED 
“how-to-do-it” illustrations, 
cross-section diagrams, etc. The 
review questions and’ answers 


Antennas, Trans- 


r - = 
1 FREE 10-DAY TRIAL COUPON 


MAKE GOOD 
MONEY! BE 
YOUR OWN 


iY 


“nail down” everything you learn, 
At-a-glance “trouble-shootin, 
charts show how to. diagnose 
stantly any radio or TV breakdown 
and how to repair it expertly 

and quickly 

The course will pay for itself 
many times over. It can qualify a 
beginner for FCC's ‘Ist-Class Li 
cense test; gives an experienced 
technician more confidence, shows 
him new tricks. 


SEND NO MONEY 

Mail coupon below to examine this 
complete four-volume course FREE 
for 10 days. No. obligation, WITH 
course, you get ABSOLUTELY FREE 
(to keep whether of ‘not you keep 
sourse) a valuable illustrated book, 

‘Successful Soldering.” (reg. price! 
$2.00) 

‘Or you may examine, individual 
books FREE for 10 days by checking 
the proper boxes in coupon, Don't 
delay, Mail coupon af once! 


mission Lines * 
Test-pattern, Pic 
ture Analysis '* Lo: 
calizing Reception 
Troubles * Inter 
ference Remedies * 
Deflection Ci 

* High-voltage and 
Low-voltage Power 
Supplies * ete 


Qo 


iesurm's 


‘price: $2) 
Solderiae 


‘axes, inning 
tanlesssteel 


McGRAW-HILL BOOK Ci 
327 West 41st St., New 


asic Const in Rais & TY 


Eastin of tin, $290 mens of Ri Seve, $4.30 
CBee Television, $280 Television Servicing, $5.50 


FEE EXAMINATION, 
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TRADES THAT PAY OFF 


In Defense & In Industry 


Jewelry: WATCHMAKING 
Stone Setting —_& Chronographs 


“3 High-PayingTradesin 1 Career” 
Serve in Emergency—Profit in Industry 


Increasing in industry—defente—the trodes— 
for thoroughly trained men 


Write for catalog and full information—also 
Inquire about correspondence courses. 
MAIL THIS COUPON TODAY 


KANSAS CITY SCHOOL OF WATCHMAKING 
1228 Admiral Blvd. 
Kanses City 6, Missour! 


complete In. 


Housework 
Easy Without 
Nagging Backache 


As we get older, stres 


and strain, over-exertion, exees- 
sive smoking or ex 


ure to cold sometimes alowa down 
may lead many folks to complain 
i of pep daches 


‘and dizziness, mp nights sence 
may result from minor bladder irritations due to cold, 
dampness or dietary indiscret 

e due to these causes, don't wait, 


‘Used successfully by 
While these symptoms ‘may 
‘s amazing how many. times 
ve happy relief —help the 18 miles of Kidney 
tubes and filters flush out waste, Get Doan’s Pills today! 


Pq “c" DAN CE 1" 


o's, 


ROLLDEX, P. 0, Box 445, Dept. 0-85, Huntington Sta, N. Y. 


G. 1. Approved 


BLACKSTONE COLLEGE OF LAW 2:")"u° 


ienigan Ave. 
4 Correspondence Institution Founded in 1890 


Mc 2 WEARING meant) | | i 
wteone en didrond HEMAN ce 4 


WHICH ONE PAID HUNDREDS OF 
DOLLARS TO TRAIN AT MY SIDE? 


tes 


285'Fiatkvena 
| Bis Sone 
| BS: resales as 


40 rorutar science 


ILLUSTRATED COMIC 
BOOKLETS 


THE KIND MEN LIKE! 
THE GIRLS LIKE IT TOO 11 


4; 


rr 


GRAYCO, Dept. 2163, B 


HISTORY-MAKING TANKS 
‘Accurately sealed, exact replicas by’ 


SAMPLES. To INTRODUCE sentie 


POCKET SIZE TECHNICAL 


LEFAX DATA BOOKS $1. EACH 


Printed on loose leat, six hole, 6%%4" x 324” bond paper, 
each book Contains about 140 pages of technical data, pre? 
Senting condensed, accurate and essential data for the sta 
Sent, engineer, technical worker and business man, 


General 
‘Chemistry 
Write for FREE catalogs (over 2000 listin 
ourself how helpful L1 
kor 85 for 


PHILADELPHIA 7, PA. 
‘$ FREE COURSE! BIG PROFITS! $ 


Flocks & Sandblasts 


25 hs. A Pessoral 
inte 


BELSAW MACHINERY CO 
Kansas City 2, Mo. 


4404 Field Olde. 


B&! MANUFACTURING CO, 
Dept. M Burlington, Wis. 


THITC START A 
FACTORY 


BATTERIES actene 


and re-cast junk batteries into new, with and 
without new materials; the latest achievement. 
Wa tupely” complete instructions and. evervtht 

BATTERY LABORATORY SCHOOL 


_DEPT.PSM, MINNEAPOLIS 4, MINNESOTA 


BE A MASTER PLUMBER 


‘arn $15 to $50 a Day. 


DONT ENVY, Ti FLUMMERAE OME 
Peeereae. == 
ae id en Seo 


igi raeantee arate 
UNIVERSAL PLUMBING SCHOOL 
s00 nous sneer *ENESS erry, mo. 


Build your Career in 


ELECTRICAL POWER 


through 


Wis Flan- 


CAREER-OPPORTUNITIES are being 
created by essential, long-range expansion 
programs in Electrical Power fields. This 
47-year-old nonprofit school offers the fol- 
lowing plan whereby the young man can 
prepare realistically for these opportunities. 


Become an Electro Technician in 12 
Months. Equip yourself for Technicians 
work in powerhouse, manufacturing, draw: 
ing, laboratory, contracting, specialized sales 
and related electrical fields. 


Electrical Engineer in 24 additional 


months — Your Technician’s certificate 
plies as_one year of full credit toward 
your B, S.Yegree in Electrical Engineering. 
‘Thus, in a total of 36 months, you achieve 
a major in Electrical Powel 
service your aptitudes and di 
lyzed scientifically — thereby guiding you 
to choose specialized preparation for de- 
sign or research — manufacturing produc- 
tion—or engineering sales and management. 


i: ne 


If you have 
only 6 months 


to train — 
ask for full de- 
tails on the in- 
tensive, practi- 
cal ELECTRI- 
CALSERVICE 
course—com- 
plete in itself, 


MILWAUKEE 


§CHOOL of ENGINEERING 


Technical Institute * College of Electrical Engineering 
Mulitary. practial or prior academic train 
ing evabiated for credit: Preparatory courses 
sealable Orge Ibi student Terma open 
‘April Suis, October, January. 

FREE — = “Ocegbetional Guidance 
Bulletin” and 1951 catalog. 


a 
i Ghack W Worid War It Veteran 
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FREE INFORMATION 


CAREER OPPORTUNITIES 
Wow in AVIATION 


SEND TODAY FOR THIS IMPORTANT FREE LITERATURE 


[Regardleas of your present draft status you 
should investigate immediately the advan 
tagesof Northrop training. Northrop Aero- 
‘nautical Institue s accredited by the U.S. 
‘Air Force and the Navy. Graduates in 
‘Aeronautical Engineering meet the edu 
tational requirements for Air Force 
Cadets and Officer Candidate School as 
well as the Naval Aviation Cadets 


‘A. U-page illustrated catalog describes 
‘Aeronautical Engineering and Aircraft & 
Engine Mechanics courses Tells you how 


‘this traning ean affe 
Includes informat 


SEND TOOAY FOR THIS VALUABLE INFORMATION 


Nolen enn 


rer'itias Aeronautical Institute 


1525 €, Broadway, Hawthorne. Los Angeles County, Califo 


v SAVE GAS, BRAKES & TIRES 
v GET AUTOMATIC HILL HOLDER 
w USE SIX FORWARD SPEEDS 


Ae PS URS AY SER Ceo 


NATIONAL AUTOMOTIVE RETAIL Co. 
Dept. x-3," 350, thington Biva., Venice, Calif. 
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ENJOY NO-CLUTCH SHIFTING | 


MODERN wowee SHARPENER 


Fo LAWN MOWER SHOPS 
FIX-IT SHOPS | 
GOLF courses 


turer. Briar 
SITEAT ONCE for Fl 
Madison is, 308 Ath Ave. Dept WS, New ork 10,6 


URANIUM ‘DETECTOR! 


Lowest Price In Field 


GEIGER COUNTER 


oor yourstir 
with 


igFOAM RUBBER 


BEN'S SURPLUS. 


TO THOSE WHO THINK LEARNING 
MUSIC IS HARD 


Just strike these notes and you're playing the beginning of the “Merry Widow” Walt 
poaeme= "Look at the diagram, The 
Ls ———— ee eet ee ee 

a f ] “D." Following the dotted 

line to the Keyboard you'll 

find “D" is the white key 

etwoes tha two black ers 

soar thn ttle at the kage 

beard, ow send below 

how yoa rn Jenin ta; play 

any weobomaay quay 
tnd easily. 


; {,deley. Send now for big 36 page illustrated FREE Book: 
Perhaps you think learning musi is rind. It isn't Print’ and Picture” Sample’ which fully expinin this 
longer! Long hours of practicing ‘monotonous 

werno excuse for not 


(ony runt at homewithout 
Learn to Play by Playing 


Success! eter 


'N ELECTRIC APPLIANCE 
_REPAIRING ! 


Learn this fascinating big money paying profession at 
home in your spare time. Learn by doing, by working 
WASHING with your honds building, te 
eACMMnES, ‘oppliances of all kinds. Electrical appliance repairmen 


vacuum fore needed everywhere—wherever electricity ix 
CLEANERS: - lees ny, zs 


You need no special previous training or experience. 
ELectaic Age is no hondicap. CHRISTY hos trained over 33,000 
RANGES men in all ports of the world. Men who today com- 
moToRs mand big wages or own profitable businesses of their 
sewing con 


MACHINES PAY LATER FROM EARNINGS WHILE LEARNING 
Sohueten CHRISTY shows you how to make money while still 

learning, whot to charge, how to set up your own shop, 
how to build power tools from spore parts, ete. It will 
MANGLES pay you to write today 


WAFFLE IRONS 


HEATING PADS 1 


FREEZERS Sept ie 9 


ELECTRIC FANS 


ELECTRIC IRONS NAMB. scsseseeeeees seeeeveenens 


Lamps 


Etc. ETC, 
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The NEW Model 50 UTILITY TESTER 


FOR REPAIRING 
ALL ELECTRICAL 
APPLIANCES-MOTORS 


an all-around electrical trouble shooter 


* Measures A.C, and D.C. Voltages, 
AG and “D.C! Current, Resist 


a beats, diet: 
anes range which 
iy measure ait fesist 
ly used In electrical 
motors. ete. This 
continul 

shores ant 


WIM test tmermostats, radi 
be Haments, bulbs. fuses, 


cornered 
? 


SOLD ON EASY PAYMENTS 
AT THE NET CASH PRICE 


Wo Interest or carrying charges odded. Simply remit $3.90 
with order, pay bolence, $2.00 per month for $ months, 


SUPERIOR ELECTRONIC CO., INC. 
Dept. 8.2 © 227 FULTON STREET © NEW YORK 7, N.Y 


3\ Genuine U. S. Air Force SURPLUS 


LEATHER COATS 


100% Wool Sheepskin Lined 
For real warmth and comfort. 
Leather Coats. Two slash pockets, full 
zipper front. Although used, these 
cots ore FACTORY 5 
guoranteed. SMALL, 
MEDIUM AND LARGE. sc 
COST ABOUT $30. 
(@ x 15 COATED LENS 
its in shirt 
pocket, woman's purse. Pow- 
at 1000 yards. Fi 
quality achromat 
lenses brilliant, 
theater, etc. 
x30 COATED, with Case, Complete, $35.90 
7x50 COATED, with Case, Complete, $48.90 
8x30 COATED, with Case, Complete, $36.90 
10x50 COATED, with Cose, Complete, $59.95 


Real Aviator’s Sheorling Lined Finest 
RECONDITIONED and 

NEW—Imported Prism BINOCULARS 

erful—has 360 ft. field 

sharp images. Grand 

x35 COATED, with Case, Complete, $41.90 

‘Sold With an Unconditional Money Back Guarantee! 


Everything 
Universal Enterprises, 946A, S. Main, Lor Angel 


tao 


Send for Free 
4d rorutar science 


SPEED POWER 
1951 HANDBOOK 


“4; 328 PAGES. 


‘cneares? VALUE even orrenco 


Rewbobst he "AUTOMOTIVE 
BS: oun" 
534 A BUY ON NEW 
1 H.P. GAS ENGINE 

PRODU 


INDUSTRIES 
Derr ae 


Immeaiote Delivery 
Y STA Tlodel £1000 Reconditioned Easier 820. 
Write now for free booklet and 
pictures of rupture care. You 
| with low cost, easy to wear Web 
‘Truss, thousands satisfied. 
Save yourself a lot of expense by doing your 
a famous book, showing with diagrams and 
ections, how to fix and repair furniture, 
floor boards, chimneys, boilers, weather proof- 
ing, painting and hundreds of other construc- 
how each job is done. Full cloth bound de luxe 
edition only $1.49. 
353 FOURTH AVE. NEW YORK 1 
in 2 Years 
ing to and from school 
Standard H. S. texts Supplied. Thousands enrall each 
year in thi old school, Send for FREE de- 


BAY STATE SUPPLY co. 
ee, RELIEF...OR YOUR MONEY BACK 
] A ae 
wes aid CO. Dept. PS-3, Hagerstown, Maryland 

own odd repair jobs. Get this new addition of 

electric outlets, windows, doors, leaky pipes, 

tion and repair jobs. Picture diagrams show 
POPULAR SCIENCE MONTHLY, DEPT. 351 

at Home @ 

ety Be mar fee tigen 

BeAptive bookler 


Without obligation, please send FREE descriptive 
booklet. 


Name. 
a 


1 MADE 


Le 


514 per DAY 


While still learning! 


OPEN YOUR 
OWN SHOP 
As soon as you 
enroll, send 
you my New 
Book “How to 
Open Your Own 
PT 


ce repair and service. 
It gives you the “know how" on the 
operation of your shop from a business 
standpoint: What to charge, how to get 
customers. Everything possible is done 
to start you on the road to success. 


WE TEACH YOU: 
Electric motors hous 


orescent lights, irons, 
cleaners, etc., at 
hom: 


FULL _OR_SPARE TIME 


fide ELECTRIC, APPLIANCE 


SPARE OR FULL TIME 
You can actually increase your income 
while still learning—spare or full time 
AcT Now 

Want a good-paying business—a job in 
a fast-growing industry? Send now for 
your BIG FREE BOOK—“My Plan for 
your Success.” Get started NOW 
EASY TO LEARN 

Men of all ages, yes, even the man of| 
69 can get into this expanding field. A 
REAL OPPORTUNITY for the practi- 
al man who wants the BETTER THINGS 
IN LIFE. The easy PTS Home Study Plan 
prepares you for greater earnings NOW ! 


1H. T. ARMSTRONG| 


MAIL THIS COUPON TODAY 


PACIFIC TRAINING SCHOOL #. t. armstrono 
7219 So. Broadway, Dept. $-513 Los Angeles 3, Calif.) 
Please send me, without obligation, your free booklet and det 


TELLIGENCE Off 
i 
crm 


Meetinington 48, 8, €. 


LEARN MEAT CUTTIN 


WORLD-FAMOUS 
FISH-GETTER 


oF FRED ARBOGAST &. 
2313 W. North 

TE TODAY FOR BIG FRE 
COLOR CATALOL 


"ARBOGAST 
OF CATCHES 


AT NATIONAL 
Pay After Graduation 


‘The steady dependable trade of Meat Cutting 
s. You LEARN 


easily in 8 shore weeks. 
under actual 
school at Toledo. 


taught after you graduate. G. I. approved. Send coupon for 
BY DOING FREE 52 page school catalog—TODAY. 
‘modern 


For beginners or men with experience. Get a profit. 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 
Buying, cutting, percentage, pricing, advertising, sell 
ing, etc. A. complete retail’ meat education. National 
jool established over 25 years. Get National train- co 
jing NOW. Pay your tuition in easy weekly payments 


5 Ghicihare if Vater ot World War it 
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B the easy way to paint! 


Speedy Spra er 


ty 


Favorite of home owners and craftsmen 
for 20 years! SPEEDY YER 


At leading hardware, lumber, and anto 
FREE write for handy booklet "How 


W. R, BROWN CORPORATION 
S718 Armitage Ave, « Chicago 39, Ill 


$4,9.95 "47°47" 


SW-54 
t°s Terrifie! 


TUNES ALL MAJOR BROADCAST 
AND SHORTWAVE BANDS! 

Hear foreign stotions, ships, radio amateurs 
and police, plus stondard broadcast programs 
on this amazing table radio built by the world’s 
leading maker of communication radio equip- 
ment. Covers 540kc. to 30me, AC/DC operation. 
In smart unbreakable metal cabinet. For details 
ond name of nearest supplier, write Dept. A 


COMPANY, INC. 
‘Sherman St, Malden, Mass. 
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FOAM RUBBER 


{ FOR HOBBYISTS, CRAFTSMEN, EXPERIMENTERS }} 


How to Make Money wit! 
Simple Cartoons’ 


1 book everyoe who likes to dram should 
hare. Tt ts fre o obitetion, 


°% nt. 
CASTING 


SAVE TIME, WORK, MONEY! 


SHAW 


and “PEPPY PAL” TRACTORS 


These rugged walking or riding tractors are 
igeal for farm, truck garden, orchard, poultry 
farm. Operate on few cents an hour. 


5703 FRONT ST. GALESBURG, KANS. 
SETAE ccs PSNORTH 4TH ST., COLUMBUS, 0. 


AND YY ALL-YEAR 
N $25 STEADY SRK 


5° $00Lm, MAKE 


D—men with ambition and desire to get ahead and 
make money in something for themselves, Act now—do as 
thousands of successful men have done—start on your own in 
floor surfacing with American Machines! 
Take advantage of this opportunity if you want steady year 
‘round work—earnings of $25 and more a day—pleasant 
indoor working conditions—and a life ¢ of comfortable 
{ living. for yourself and your family. No schooling—no 
experience needed. Sanders are easy to operate. Hundreds 
\ of prospects—new and old homes. Send coupon for "'money- 
\ making” booklet entitled 
“Opportunities in Floor PIS TTT ETS em 
‘Opportunities io Floor aati aaa aera ginlanica! 
to cover hand- Enclosed find 25c in stamps or coin for 
fia. ASS 


al 


J “Wy Dieect from Factory 
for tree booklet 


INDEPENDENT 
Sopp Howse f 2416 Eost 23d Street, Dept, C 
OMPONENTS, INC. Mich ‘Ss Lot Angeles 58, Colif 


We MONEY Vd ART 5 ST 


Voy. AN 


YOU CAN LEARN AT HOME IN YOUR SPARE TIME 


Enjoy this fascinating bobby—Train for a profitable career 


Trained artiste ore capable TWO BIG ARTISTS OUTFITS GIVEN. When you enroll vou re: 


eit Ror 


“WHY NOT YOU" 
VETERANS! 
Course G.l. Approved 
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enite Brush Head —Won't Break 


Durostyrene Bristles —Won't Mi 
es 


lod usbreetable bras heady 

lumi alloy; big soft fountain brush of Durostyrene brsles 
(won't shed or mat). Also cleans windows , walls, etc. 
Exclusive with Breck'sby mall, OrderNo.G26S, 


money sack ay ansat $/195 


INTERSTATE TRAINING SERVICE 
PORTLAND 13, ORIGON 


Uy FROM THE OLDEST ESTABLISHED 


FIRM'IN THE UNITED STATES SELLING 
EYE GLASSES BY MAIL 


Y 
Write Today For Free Catalog 


In the convenience of your home it 15 now 
possible co buy eye glasses by using our 14 
Fens cesters with their many” combinations 
We have thousands of delighted customers 


ADVANCE SPECTACLE C 


I. De 


John Corcoran, 
well known Wellesley, 
Mass. auto dealer 
“It's a labor-saving 

“‘murvel .. . so light 

and easy to handle that 
my wife and kids say it 
makes car washing fun!” 


at ey 


SS 
WS 


LEARN ANOTHER 


EASILY — QUICKLY 


» LINGUAPHONE 
World’s-Standard CONVERSATIONAL METI 


FRENCH 
SPANISH 


LINGUAPHONE INSTITUTE 
ler Plaxo New York 20, N. Y. 


MAN BLDG., BALTO. 1, MD. 


U. S. PATENT EXCHANGE (Suite C) 


INVENTORS having patented or pat- 
eat pending inventions for sale or lease, 
Fequest our FREE book, No obligation. 


406 South Spring St. Los Angeles 13, Calif. 
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More than thirty years of constant scientific research and exper 
Emerol Engineers have made Marvel Mystery Oil the best spe 
motive lubricant—a must in modem high-compression engines! 

Stops dry firing in upper cylinder area 

Protects rings, valves and pistons 

Quiets high compression ping 

Provides smoother engine performance 


Use Morvel Mystery Oil in your crankcase, in your gas tonk, or with a 
Marvel Top Cylinder Oiler. 


‘Marvelize your cor at your dealer today 
‘or write for free information. Dept. 103 


EMEROL MANUFACTURING CO., INC. 
242 West 69th Street, New York 23, N. Y. 


POs is y YOUR FUTURE WORTH ¢? 
that’s all It costs to find out about ‘ 
3 ‘correspondent courses in 
Free Literature Tells How \Sy FREIGHT TRAFFIC MANAGEMENT 
Watchmakers in big demand, You t 
step-by-step under experts. You lea .c 


| 
take a watch apart—repair and pu | 
erfect working order. 10 easy lessons. | 
| 
| 
| 


We furnish all tools, and a. 15 jeweled 

watch. Practi ment with first lesson. 

J Tum spare time into cash— 
perhaps a bus 

own. A licensed school. Stu- 

dents 18 to 65 have profited 

by our training. Low cost. 

Write Today for Allthe Focts—No Obligetion 


nny cord for FREE BOOKLET O 
Co-educational Veterans Inquiries Inv 


bye forever to time. clocks 

Become part of tremendous ex 
profits in huge NEW Seid. Have your own industry Yet work Tight, 
Efetime business — earn REAL money — 


LOK pUSE COUPON FOR FREE SAMPLE 
‘GOAST, INDUSTRIES Dent. 1 


‘rat in your 
JCOAST INDUSTRIES Dept. 13 1004. Los Angeles Street Los Angeles 15, Celifornio LOD mae ee oe ee 
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- «+ says Leonidas Burgoyne 
y af Chicago, inci, “Expert individual 
instruction in the fully equipped shops 
of Greer Shop Training gave me the right 
start to get my good paying jc 


GREER SHOP TRAINING . 
established 1902, is one of America's 
gest trade schools. Over 48,000 suc- 
cessful graduates. You learn by tearing 
down, repairing and rebuilding. Day and 
‘evening classes. Mail this coupon today! 


4EARN A TRADE WOW/ 
GREER SHOP TRAINING, Desk311,460 5. Sate St, Chap, I 


Gentlemen Pee send me information about wade | have. ff 


Sheched below: Specily i you ore VET Ed or NON-VET Eh 
Tin our cHicaGo sHors sor, FenoeR REPAIR 
1 COLAUTO MECHANICS (C] WELDING—ARC, GAS 
CD ose (CO MACHINIST 
TH Girerricteanon — C) Piano TUNING 
‘Above courses approved for Vets and Civifons. 
Hatso tHe roLoWING HOME stuDY couRSES 
(CI REFRIGERATION CO Diese CM ptasnics 
Nome 
Bisa 


cin te 


| GREER SHOP TRAIN ING 


IN YOUR 
SPARE TIME 


ond now 
‘hove token In, Tost seoton, more th 


ioe 
3 UNIVERSALt® GRINDER 
can the inside face and edge of the stationary blod: 
eee gee ae 
ALL IN ONE SET-UP 
wirwour nesting any Hast reOM THE MOWER 


rn how to make real big mone) 
DEPT, P-31, LINDSEY, OHI 


SEND THIS COUPON NOW 
Sores mrcn co — io 


‘ADDRESS. 
cry. STATE 


50 Porutar science 


“yin EARN S00 sore 


SEWING 
MACHINE 


TAMBLYN SCHOOL of PENMANSHIP 
ime, Pres. 48 age 


REAL DIESEL ENGINE 


© for plane, boat, midant care 
Solna 77 WP 


eter, 


oot. 70x SOTERA SeFinaton, we va 


FREE—Amazing Book on 


RHEUMATISM, “ARTHRITIS 


If you sstfer the aches, paint ant dincenforts of Rhaumation, 
as manifested in ARTHRITIS, NEURITIS, SCIATICA of 
LUMBAGO, send today for the FREE Book. Tt reveals im 
portant facts about why drugs and medicine ‘give ‘only tem 
Dorary relief without removing causes. Explains fully ‘a proven 
Specialized system of treatment that may save you years. of 
distress. No’ obligation. Write for this FREE Book today! 
BALL CLINIC, Dept. 36, Excel 


A REAL SURE-FIRE SELLER 


THUGS AND THIEVES BEWARE! 


CIRCULAR SAWS 
BETTER THAN NEW 
with “Tru-Ciecte” 


GIVE ARBOR SIZE AND DISTANCE 


PRECISION JIG Son's To saw sbce B 


At your dealer's or postpald. Sent complete 
ining wheel and instructions, Buy now 


Stoo! ts ‘scarce, Guaranteed <p 


“Tru-Circle” Automatic Saw Set. S 


net 
A. D. McBURNEY 


347 E. 4th Street, Los Angeles 14, Calif. Dept. 8-3 


ARESHELMAN pte 
me canons 


‘Make Money 
SELLING 
Esholman 
Tractors 
‘and doing 
Garden 


SPRAYS 
SAWS. 
dozer 


y represent 
nd 


SORDION MFG. CO. 
7600 Cottage Grove Ave. 
make this “LONE COWHAND” 
“SCULPKIT" 


| mew 1951 ALLIED 


RADIO and TV CATALOG 


SEND FOR THIS 

212-PAGE 

Value-Packed 

CATALOG 
° 


COMPLETE 
UP-TO-DATE 


SAVE ON EVERYTHING 
IN RADIO & TELEVISION 


Get Radio’s Le EVERYTHING FOR; 


Buying Guid. 


Save money on every pur- 
chase you make from the 
world’s largest radio supply 
house! Send for LLieD’s 212- 
page 1951 Catalog, the value- 
packed guide to everything in 
Radio and Television. Biggest 
selections of home radios, TV 
equipment, radio-phonos, 
Amateur equipment, P.A. sys- 
tems, Hi-Fidelity Sound, 
recorde: test instruments, 
builders’ kits—plus thousands 
of parts, tubes, tools, books 
and diagrams. Get more for 
your money—send today for 
your FREE 1951 atti Radio 
and TV Catalog! 


FREE 


ALLIED RADIO 


CATALOG ALLIED RADIO CORP., Dept. 7-C-1 
| £833 W. Jackson Blvd, Chicago 7, Il 
| (Dl Rosh FREE 212-Page Catalog No.126, 
Nome. H 


ee 


City___one__state. 
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UST OF 
100 LOW pe 
ICED_ IMPORTS RTE Ean) 


‘OWN YOUR OWN DRAFTING FIRM 
The Investment requirement is small, the earning possibilities 
oat. Many. deaftamen eventually "br ut into. many 

feturing the products they created. tanmm of the ‘opportuni- 


PM AIL ‘COUPON FREE BOO 
Vs a + 


GENUINE Mahogany BOAT KITS 


First Time Evert Expensive “Yacht Leokd 


AL pore preci, reody 0 ouenble. 
tery 10 tBliow ph of aie or 
1Zinodeh, Ao 5 cher mai plywood 

9.5. 


models. 12" vility rowboat 


Table 


fe Jittestaiog BAY STATE BOAT CO. 
Seater wate 23 MAIN ST., CAMBRIDGE, MASS. 


MAKE BIG PROFITS! 
WE SHOW YOU HOW FREE OF CHARGE 


ton“anoctas 3 Calornia 


Filled 


Promptly for 2.296 


When Writing to Advertisers, 
Please Mention Popular Science 


MORE BRILLIANT 
THAN A DIAMOND 
...This Exquisite 
MAN-MADE GEM 
Flashes Across the 
Horizon To You 


ast 
rain. Money back aiarantee! 


WORK PANTS TO MATCH. 


Bive, Ton, White, Send waist measure 


SHOP COATS. 
SEND NO MONEY! 


Give name, address, city or town, size and color choice, 
{alo tate nd color choice) Pay pontman, pls bow 
If'sot sataed, return Yor refund! Order Now! 
YOUNG DISTRIBUTING CO. 
Dept. Y-S, 2605 Elmhurst Detroit 6, Mich. 


GLACIAL GEM ©. Dept. PS-5 White Plains, N. Y. 


52 POPULAR SCIENCE 


“A FASCINATING...MONEY-MAKING 
art career can be yours 


America’s 12 most Famous Artists Show You How!” 
says NORMAN ROCKWELL 


We show you our successful methods and art 
secrets...you learn them at home, in your 
spare time. Write for our big, handsomely 
illustrated free booklet that tells how you can 
have a great new art career! WRITE TODAY! 


[— * FAMOUS ARTISTS COURSE: my 


! Dept. 11-P, Westport, Conn. 


| EBD roe ne voor soe 


your home study art course. 


FACULTY 
Norman Rockwell Al Parker 
Jon Whitcomb Ben Stoht 
Stevan Dohanos Robert Fawcett 
Peter Helck Austin Briggs 


Harold Von Schmidt John Atherton 
Fred Ludekens Albert Dorne 


<_< 


PLASTIC 
VENEER 


* 
Wood Grain Veneer: 
in Transfer Form! 


AIR CONDITIONING 
REFRIGERATION 


‘Ae Condierng ond Retigroin ont of 


v Refinish Old 
Furniture Like New! 


mn 
Finish stitute 
Unfinished Furniture! one 


meica’s 


Miraculous inert shoals 


decal. Choice of world’s 
richest wood gr 
marbl 


smooth surface—wood, 

metal, glass. Dries fast. 

Inexpensive aie 

FREE! Write today for free somple folder showing 
TRANSVENEER selections. 


“Tranevencet THE DI-NOC CO. 
DIVISION OF tam Poi Se. ie Cent 18,0. | | MAIL COUPON TODAY! 
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EXPERTS 
ENDORSE 
FOG-FIGHTERS 


Expert drivers, the nation over acclaim Fox 
easily attach 


in 

Bement 6 ul” power amber 

um ‘vishulity fa"even the: di 
i oH 


‘conditions. by 
Yo our brights in up or dow 
without “blinding 
re cae ompletely "the. ned” for 
Expensive: ineiiiclent” wecesscty foullenes 

ft inbreakable, weatherproof Ethyl 


fr 
fny ‘standard Seal-Beam’ Headlight 


BETTER PRODUCTS COMPANY 


154 Nassau Stroot New York 7. New York 


you NEED A DIPLOMA 


«to fet a better Job or more rapid 
study 


rep. Credit for work 
ferms. Write for valuable 
free booklet today? 


COMMERCIAL TRADES INSTITUTE 


1400 Greenleaf Ave. Dept. HI-3 Chicago 26 


posteard for fail money mai 
ies He Send owe size 0, 
RY 22 mtdway, rewnhela, OMS 
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SAVE 50% 
2 Se 
—— = 


Assemble this 20rd runabout yourself in a few hours 
Ki 


Your ORIGINAL HOME PLAN 


« available now in these home plan books for frame or 
Conerete block consteuction. Over 100 FHA approved home 
styles in each book . . . designed for economical construc: 
tion with complete working blueprints available. Send $1.00 
today . .. specify book desired, 


To: HOME BUILDING PLAN SERVICE 
2454-P NE Sondy Blvd. Portland 12, Oregon 


NEW! ALL-STEEL, CLEATED 
ea: TIRE- TRACES 


PERE, Seis ERG 
NO MORE Fur! 


a Gneck or MO, 
THE MAILORD CO., Dept. PS. 


TREASURE -- $10,000 


ro $10.00 
FRE wtormaton 


THE GOLDAR COMPANY. 


EnomtS BLVD. GLENONLE 


rine LEATHERCRAFT 


COPPER TOOLING » FERTILE PAINTING 


Y 
kit WRABT errs 1377 meas ae, nourwonn 4s, ca 


mosses CHRONOGRAPH 


er 
SuaRanTee 


a ReasepOnTE Tat Stand Il roe’ 84 8S Dept. D 


* Shoot Your Own Natural-Color* 
16mm TALKING PICTURES 


with the New "“Cine-Voice” sepsee 
Tomm Sound-On-Film Camera Bi 


Please write for free illustrated folder. No obligation. 


BERNDT-BACH, Inc. asus 
a 


7335 Beverly Bivd., Los Angeles 36, Cali 


‘All other popular core 
V-8 Dual Sets 


ser 
ora 


WALKIE TALKIES $3.99 


deweriptive creole, Sent to's pia. 
FRED B. MILLER Manufacturer 
Dept. P.S., Hagerstown, Maryland. 


LET US PUT THIS 
MAMMOTH NEW 1951 


hiatal 


TELEVISION 
Inch CONSOLE 


9 YOUR HOME 
on 30 DAYS 2m: TRIAL 


T Teale! Also Available on 30 DAYS TRIAL 
The NEW 1951 


ie MIDWEST RADIOS 


Beautiful Consoles - Complete Chassis 
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Yes, More Brilliant 
Than a Diamond! 


Amazing New Discovery 


sot with expertly cot Reape gm: E481 PAYMENT TERMS. 
The Cinderella of Scienci 


Kenya gems are the sensation: 
covery you teed about in. Readers 


‘Science end Set. Eve. Post 
Be ay thing ‘on sarth more. brilliant 


Write Today or Send Coupon 

for FREE Illustrated Booklet 

KENYA GEM CORPORATION, Dept. 303 
Philadelphia 44, 

(~~ Mail This FREE Coupon Today — 

| enya Gem corporation, Dept. 303 Philadephia 44, Pe 


| 
Please send me, without obligation, the FREE illus | 
trated booklet telling all ebout Kenya Gems. 1 
| 
| 
| 


7x50 PRISM COATED 
$39.50 


BRAND NEW. Mul 
mate lena 


Randsome genuine’ leather’ ease and 
straps 


x, Coated (Pocket model) 
25 Canted 


Coated (Genier Focus) 
Fxa0 Goated (Genter Feeut) 
x40 Coated 
W130 Goateg ~ 
12x50 Coates 


COATED—FEATHERWEIGHT 


6x30 
$32.50 


6. Romer, it, the, UNIVERSAL PowER 
A Tinea ‘weetens 


5G Porutar science 


Fistula Is 
Real Threat 


FREE BOOK—Explains Other 
Related Ailments 


40-page FREE BOOK—tells facts about Fis- 
tula, Rectal Abscess, Piles and other rectal and 
colon disorders; also related ailments and lat- 
est corrective treatments. Thornton & Minor 
Giinie, Suite 349, 911 
, Mo. 


E, Linwood, Kansas City 


MONEY IN HAMSTERS 


The new wonder animals 


bdorien 
Row. 
Breeds, We turn 
‘eauipment” and a 
ietions, Write today for 
Free ilustrated literature, 


GULF HAMSTERY, 1540 Bosi s1., mobi 


INVENTORS 


AVOID PITFALLS... RISKS... AND LOSS 
experience 


(cot Search, and matlet survey 
Por above information 


IS $21000 A WEEK * 
Worth a Penny Post Card? 


‘Then RUSH postcard with name 
and address. Get FREE details 
of amazing full-and-spare-time 
PROFITS made by ambitious men han 
atic Defroster for refrigerators on 

how ‘housewives hand you 
bie profits when you just plug in the D-Frost-O- 
Matic to end defrosting mess forever. Send card 
for Special Offer TODAY. 


D-FROST-O-MATIC « 


Aut 
“ 


$200 GROSS IN MY 
FIRST WEEK! 


Some Make More, Some 
- Start This Busi- 


less. 


Would YOU like to own a per- 
manent. year-round business 
in which it is possible to take in as much as $200 
gross the first week, as did L. A. Eagles? R. E, 
Sraynor says, "I made $62 Gross in one day.” 
R.'R, Newlin reports, “f have averaged 8173 eros 
Der “week.” Others. report gross {rom $100 ber 
‘Week to $12.000 per year, 

Surely YOU will want to investigate a golden 
opportunity like that. You need not have any 
Special skill or experience, but if you are ambitious, 
Honest and courteous. we will help you to start and 
Succeed’ in ‘YOUR OWN ‘money-making business 
Where net profits are high, 


No Shop Necessary 


Qur Electric Rug Washer cleans rugs and carpets 
tke new richt on the customer's floor. “Tis auic 
thorough ‘and hieluy edicient method removes di 
and erime. thus. testoring the “natural tre 
Bemuty'of floor coverings. Anyone can Tun it. Ru 
and carpets are not harined. 

‘There are hundreds of possible customers 


eg ie | 


FREE BOOK! MAIL COUPON 


YON SCHRADER MFG. CO. 
BIT PL., Racine, Wis 


‘Send at once (no obligation) your PREE booklet eon 
taining information about your Blectrie ug Washer aad 
Row I'can own my ovft permanent, prodtable business: 


(Zone) —Btate__ 4 


shampoo a few rugs or carpets. ‘These customers 
falthelr “friends and. soon you should have an 
Independent, ‘prosperous business, and You should 
beable to keep It growing. Send the coupon RIGHT 
NOW for booklet that explains everything. 


Every Machine Guarant 
and Easy to Own 


You take no risk. ‘These wonderful, fully gaaran- 
feed, mactiines have ‘Geen hed and ‘endotred by 
jargest hotels, raliroads——also’ used bi a 
ernment, Many Individuals psi ch 
fave bulit up. successful 
businesses” that made. bie 
profits. “Mall” the coupon, 
TODAY and we wil send 
complete information, 
including how to start 
and succeed in YOUR 
Business without a laroe 
Investment. ‘Don't de= 
iny "your "BIG opportuc 


YOUR “vicinity.” ‘Most of tem th Bity. “Send the ou 
Heedine’ regular cleanine. fo" Pouce,” SHPR 


HAND MOWERS TO | 
Conve ut POWER MOWERS 
Takes less than 3 hours 
‘The Handy-Dandy Lawa Mower 
Kit fits any hand mower from the 
16 to the 20 inch size. Complete 
with all. necessary. parts. Kits 
can be purchased separately, 
complete with engines of 
complete with Pennsylvania 
mower. 


LEARN TELEVISION 
RADIO-ELECTRONICS 


Learn in your home. Then « 
SECURITY. Tremendous 
more jobs than there are 
iprabe Rime to get into th 
RICH fleld of 


Also manufacturers of com- 
plete power mowers and 


garden cultivacors. agente 


LE CLAIRE CENTRAL RADIO & TELEVISION SCHOOLS 
_Dept. C-3, 1684 Wyand 


LOW COST BATTERIES * LIGHT WEIGHT = 
Detecirom GEIGER COUNTERS. 

nal new models; low co 
operation, light weight, sensitive 
ll urainium minerals. We hove ‘@ 
modal in YOUR price range 


SWAY SIGNAL © GTO. 1-YEAR 
Detectron TREASURE DETECTORS 


Senso) Lightweight, pectoble, sensitive, Medel 


New met 
small 

Write Today for Free Descriptive L 

5631 CAHUENGA, NORTH HOLLYWOOD, CALIF 


Reproduce any painting, design, trade-mark, picture, print- 

ing, in full color, on any surface! Proven new method en- \ 
ables you to cash in on established business where Profits 333, 
up to'$5.00 or more an hour are being made, right now! (45) 


ws [SExamine complete Plan and equipment without risk! 
5D eB, write today for free sample — Complete free details! Send NOW! 
CALIF, ACADEMY OF SCREEN PROCESS DEPT. 13 5100 SO. VERMONT AVE., LOS ANGELES 37, CALIF 
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KNOW your car engine | 
MOTOR TUNE-UP 
MANUAL ——_ 


Gives you ALL the informa- 
tion you need in order to 
understand THOROUGHLY 
the modern automobile en- 
gine and how to keep it in 
top running order. 


AL pene wal 
fale pesca tection pene ‘Semo Topsy rom youn cory 


Agccvmapers st is STARK’S 


si te function of EVER ooo 


LIQUIDATION 


190 diag., it. 
SEE IT ON APPROVAL INO 
"hs ann ih Ar wT 1 Z 
Plewe (ot Tune-Up Manual on spproml. J 
Pitt cede rit 8550 be seuten tne book ta TO dupe 4 
Signed 
Y $600 BUILDS 4 ROOMS & BATH! 
Ene VG WHYPAY. RENT? 5: : SE 


ik mera outstanding Had 
ia Kies of eacipeent fried 
ERANS: Ay 


LD - SILVER - COINS 
Easily located with new Light- 
weight M-Scope Detector. Su- 

r performance, lowest 


ENGINEERING 2 MONTHS 


Big Demand for Graduates 
‘ 


Mention Popular Science 


RUPTURE- EASER 


Ww tuition. Competent instruction. Thor 
Iprogrum, Modern Taboratory. (ac 
sic ain modernised wind Hunt 


proved tor Ve Tauinsering preparatory courses 

iidenty irom 44 states and Ny ep enter 
eh, June, September, December. Send coupon for free 
jog and full Information Enroll 


SEND COUPON TODAY-————— 


' INDIANA TECHNICAL COLLEGE! 
£31 £, Washington Boulevard 

| Fort Wayne 2, Indian: | 

| aris mates tet = 8 8 eats | 

1 
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OVER % 
MILLION 


4a hb hb 
ao ave iF 
eit 1a) 


TEST FOR 


uv BETTER MILEAGE 
wv EASIER STARTING 


IN YOUR CAR 


You can easily instal Ganes 
‘A Few Minutes 


‘AUTO ACCESSORY 
jane Needle purchasers automatically become life 
bers of the ¢ Economy Club and pay no 


ixpenses. ‘This organization extends big 
a 


you owe noth 


fair ehough? Since authorities dif- 


t 
fer on the merits of Ganes and some users report no 


c he 
to ull who try GANE NEEDLES, WRITE TODAY! 


‘AUTO ECONOMY MANUAL SENTAREE BTC 
who try Gane roa 


ny new and ingenious 
‘tuto economy products and accessories. 


ers Scown: Your Free 
1 Ganes will be sent Immediately. 
SEND NO MONEY « PAY POSTMAN NOTHING 
wv FREE TRIAL GANE NEEDLE 
w FREE ECONOMY DRIVING MANUAL 
v FREE ECONOMY CLUB INFORMATION 


TONAL AUTOMOTIVE RETAIL CORP. 
Calif, 


TITANIUM Rutile| 
The New WONDER GEM of le century 


HUDSON GEM"CD" HUDSON, N. Y. 


Many major indus- 
tries depend on 
Pliobond* for ji 

ing all kinds of materials wher 


TRADE MARK 
Goodyear fire & hatter Co 


th 


joint must be 


Anything.” Joins metals, china, tile, wood, plastics 
and plastic films, gloss, concrete, paper, leather, 
rubber, wallboard to themselves and to each other— 
permanently! Sets quickly: never gets brittle; stays 
flexible: easy to use; one adhesive for all purposes. 
Brushtop bottles 25¢ 

& S0c at dime stores, 
hobby and hardware 

| stores. Or write. 


W. J. RUSCOE CO. 


AKRON 13, OHIO 
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TALK TOTHE WORLD! 


© AMATEUR «°° LICENSE 


BECOME A “HAM” OPERATOR IN A FEW WEEKS 


No Previous Experience Necessary 


THE HOBBY WITH A FUTURE 
PASSING GOVERNMENT EXAMS MADE EASY BY 


PHOTOSOUND 


CUTS HOME-STUDY TIME IN HALF! 
PHOTOSOUND makes preparation for F.C.C. 
‘omateur license quick ond easy. You SEE the 
‘material, and actually heer your inst 
vole 
tion. Talk. across the 
Transmit from your cor. Help in national emergenc 
Enjoy this foscinating, useful and entertaining hobby 
— full details 
booklets 


‘rugs and uphobtery 
Patented equipment. No 
shop needed. Duraclean dealer's gross 

1 day on EACIT servicem 


Liy established. Eas 


Gin, V-18D Dorecloan _fldg., De 


Personalized instruction. Accelerated courses. For ambitious 
Carnest students, Preparatory department. Approved for vet 
Graduates in Demand. Hold positions of responsibility the 
World over. Placement service’ Future shortaxe of engineers 
i rd: Prepare now, for the civil aad military opportan! 


New terms start quarterly. Enter March, June 
September, January 
—————= Mail Coupon Today —————— 


TRI-STATE COLLEGE I 


15 ‘Eleceriear )'chemieat Ci Aeronautics 
[Administration © accounting | 
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Removing Paint 
is no problem now! 


PASTE with 
it completely 


Just apply WON 
2 paint brash, a 
translorme thiek, tel 
‘ober finishes to 

fom cleanly and easily with & DULEY 
Knife—no sanding, no hard seraping. 
Let Wonder-Paste do the Job 


At point ond hardware 
stores everywhere 


© Wonder-Paste leaflet shows WONDER- PASTE 


Sow ‘simple itis to remove |» _ Witsoe-tmperial Company 
Dalntwrite for it today. 121 Chestnut Street, Newark 5, 


pedvee, 


RADIO NOISES = 


MERIT SALES, Dept. P-29 $2.25 
6560 Shendon Ra. Chicago 26, 


HEV. Grille Tri 


RUPTURE! 


fa anacinefeCoice 
Feces ere 

aimee er eee. fe hel 
Hee Sante ake pot 
Sed 
Eaters marmenme ee banees 
Rech famas nieces reatoce 


Brooks Company, 163-H State St, Marshall, Mich, 


FALSE TEETH 


That Loosen 


Need Not Embarrass 


Many wearers of false teeth have suffered real 
embarrassment because their plate dropped, 
slipped or wobbled at just the wrong time, Do 
not live in fear of this happening to you. Just 
sprinkle a little FASTEETH, the alkaline (non- 
acid) powder, on your plates. Holds false teeth 
more firmly, so they feel more comfortable. Does 
not sour. Checks “plate odor” (denture breath). 
Get FASTEETH at any drug store. 


SAVE with SAFETY the THORESEN way J 


THORESEN’S 


RONCLAD GUARANTEE PROTECTS YOU 


Thoresen's 7 Jewel 
(FULL AUTOMATIC 


siVeAR GUARANTEE. For 
ai 


RECT SALES 


THORESEN 
Dept. 7-C, New York 1, N.Y. 


131 West 33rd 51 


white tape 
made 


The new “Evans White-Tap 

everything you'll find in tapes cost- 

ing over $1.50—plus. 

‘esnow-white blade with bold, legible, jet-black numerals 
and graduations. Graduated in 32nds for first 6 inches. 


ist case heavily chrome-plated, calibrated for 

ling inside and outside measurements. 

‘@blade 14” wide made of finest high carbon steel—tempered 

—Bonderized—enamelled—baked. 

‘@ blade replaceable in seconds—without tools—without even 

cement blades cost far less. 

unconditionally guaranteed. 

brake gives smoother push-pull 

reeping” of tape into ca: 

‘@underside is white, too. Mark with ordinary pencil, re- 

move mark with flick of thumb. 

guneard-of low price*: 10-1. $1.49; St. $1.19; 6-t. 98 
in far west and Canada. 

Sold only through retailers. 


8 CO. + Nework 5,N.J. 


= 


“WATER & SHOCK 
Resist Case—6. 1. Styl 


Thoresen‘s De-Luxe 


17, JEWEL PRECISION 14! 


$3,450.00 Year 


EMERGENCY PROGRAM 
CREATES 50,000 
ADDITIONAL JOBS 


VETERANS GET 
SPECIAL PREFERENCE 
Railway Postal Clerks 
City Mail Corti 

City Postoffice Clerks 


ist of U. 
jobs.) “Tell me how to qual: 
ify for ‘a job. 
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Start a Business in Your Backyard | 


ACTURE, 
BLOCKS 


NOW! Build Your Own 


RADIO > TELEVISION 


OR RECORD PLAYER SETS 
¥ Easily and At Low Cost! 
General Concrete Vibrator 


IT’S EASY 2 
BLOCK MACHINE 
CAPACITY 1000 BLOCKS A DAY AS ABC 


to build anything 
from a giant-screen, 
30-Tube TV set toa 
Tiny radio no big- 

er than a match- 


ox... to rig up a 
home intercom system . . . build a short- 
wave receiver... . a deluxe portable and 


do any of 73 other fascinating jobs! Also 
remodel, repair and service your present 
sets! HOW TO BUILD 78 RADIO 
AND TELEVISION SETS makes it so 
simple you can't go. wrong! 256 bi 
pages . . . printed in SIX colors. . . wit 
,CENERAL ENGINES CO. | 25)-to-follow directions and over 900 

charts, diagrams and drawings that show 
you EXACTLY how each step is done! 


eos oo lr fo begat ert bd 
‘Srovr lcknogsiwn Shown yn ave | Meme, 
fx chee bal tape poses a ers | AMA 
Reena eupon ‘0 one ay. 


OVS ITS FREES 


ORTER CHEMICAL COMPANY 
Bb) Prnpect Avenue Fitgerutn, Maryland 


SEND NO MONEY NOW! While this 
edition lasts we'll send your copy of HOW 
TO B LD 78 RADIO AND TELEVISION 
SETS for a 7-Day Free Trial! Merely detach 
coupon below and mail today. When book 
arrives, deposit with postman only $1.98 plus 
a few pennies postal fees. If at the end of a 
week, you agree it's the most amazing guide 
t© Radio and Television construction you've 
ever seen—keep it at no further charge. If not, 
return it for full refund of purchase price! 


MAIL COUPON TODAY J 


[Poi 
acts cena ars | | OAR SEN BE 
a Bese tise) dh  aapip an ae 
r | vision SEIS in edition checked below. I will pay post- 
TOU SEOENES pod tec sa id Veco 
Seno Tht couron 10011 eee 
il SCHOOL OF UPHOL! i. 5 (Regular Cloth-bound Edition: $1.98 1 De 
a seaae mr 0 see 
at ane 
pattie 


din 


caow, We will pay 
ume return Privilege. 


1 
| 
| 
| 
I 
| 
| 
| 
| 
al 


eccecer ese eeeces 
62 rorutar science 


“As a Scientist, 

I say we must 
destroy it or it 
will destroy u 


THE THING 


from Another World! 


HOWARD HAWKS’ Daring MOVIE! 
SA 


3!” - 


Thousands Enjoy 


New LEFT-FOOTESS AT an ] 
ACCELERATOR ‘eis no ‘Men! 


Reading This 
Message Could Be 
the Most Important 
40 Seconds In Your Life 


rom every indication Auto Body and 
© Tepair work wil et 


Install this new left foot accelerator your- 
) 


relaxed comfort on lon 
your left foot when yor 


ENGINEERING INSTITUTE, 
2523 Sheffield Ave., Dept.XM-8, Chicago 14, ltinols 
Please send, Free, Xour Book “Opportunities”, 
NAME (print) - B. 
ADDRESS 


faeces 
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WANT TO MAKE MORE MONEY? 
CUT OUT, FILL IN AND 
MAIL THIS COUPON! 


Find Oust How is Bovome mechanics hand tools, You save 
ad 


SS eae HALF REGULAR PRICE 
Big Pay Jobs & tool “ 7 quelity ibe Cys 
Moline Shop Work rmaet Pie Prien Hon © CBDR 


guorentees you wholesle pric 


TOOLS AT WHOLESALE 


DIRECT FROM FACTORY 
Full line of top quality, fully 
guaranteed, chrome, factory-new 


peeks See ce Bane ate WRITE TODAY FOR FREE CATALOG 
Gemund for shop men is stewing fest and the (4 7 
es ~MECHANICS CO-OP 
thts cBUrol How! 


opportunity in essential machine shop 
Ambitious ‘and willing to prepare for the better dep B OAKLAND 8, CALIFORNIA 
have qualified men. If you are a beginner we can 
fer what ii takes to fit you for promotions. 
AMERICAN TECHNICAL SOCIETY, Division M-320 
mation offered In your advertisement. 


Nome. 


i i 


City & Zone__s 
Please check square which applies to you- 
Beelnner Experienced 


“GREATEST SAVING EVER OFFERED! 
U, 5. GOV'T SURPLUS 


cars and trucks 


START INSTANTLY 


in any weather 
with a STEWART-WARNER 
E/ectric Fuel Pump! 


Designed for civilian de- 
fense against bomb fires, 
etc.—perfect for dozens of 
uses! Easy working steel pump is 
27” high—10 ft. flexible hose—adj. 


foot stirrup—a 3.98 Value! WT. 342 
Ibs. Limited Supply! add 30¢ P.P. NEW! ay Save your battery with quick, 
BRAND Gonsiee US. Army Olive Breb testher, Stewart Warners 


“GASOLINE CANS Heady, even flow ot fuel (3 


your carburetor the second 


5 GAL. CAP. IDEAL J You tum on the ignition. Out- 
for fuel st berforms, outlasts other pumps 


freight trucks ts 
ete.—factory fresh! Foxy i on any car or truck. Complete At- 
Olive drab sceel— ings supplied Post ‘or See your local Car- 
screw top—easy to Bubttor Shop or Service Garage. 

carry or store. Wt. 10 Ibs.—large quan- ali 


tity user's write— 
FLEX-NOZZLES (for above) NEW! 69c ea. 


for NEW! Spring and Summer Catalog 
Svods, clettng, tools ehe- Write for Tour Cotwieg Tose! 


FISLER SALES CO.”xansas cry 6, mo 
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MISION Tan” Mo) RES 
FT VISION THRU” i TO USE AND KEEP 
0-DAY INCOME PLay : 


HEARN AT ae IME jo . 

Rado which you be ey A = MAIL COUPON - LEARN HOW 
Prasiates in’ goed wert YOU BUILD AND KEEP 
Fri Lemons PEE facts <Pian—the tions GIANT SCREEN TV SET 

ie . r PLUS 11 RADIO-TV KITS 


RADIO-TELEVISION TRAINING SCHOOLS 


Dept. P53, 5100 South Vermont Los Angeles 37,Colifornial 


Fees ia bananas Ge pre are LIFETIME WRITTEN fai 


Goop/vean==s= Firestone 17 a WAIST WATCH 


|SOODRICH, UNITED STATES, GENERAL, £ OTHERS, NOT RECAPS 
salrey Ta to Select your Tires. 


* BLATI'S GOOD GRADE TIRES. 
205 Sa Stet aes WATER-DUST PROOF 
Worn by Army, 
Navy & Marines During War 


6 $ 6.64] mut 
900-16 10.94| se 


START A BUSINESS 
MAKING 
‘SIZES 


iocis, AAR Cee Concrete Blocks 


‘own Money 


pert. 


oa Attachment MAKES OLD REFRIGERATORS 
INTO MODERN Automatic Defrosters! ~ 


Thirty Million Prospects. Sell without “selling pres- 


sure” on sensational Free Trial Plan. Just plug it in | Women 

and leave it. Frees women from drudgery and mess | buying by thel 
of defrosting. Saves electricity. Keeps food longer, | _ thousands! 
better. Gives longer life to refrigerator. Secret | Sales 


“follow-up’” Plan often brings five additional sales by 
making every user your agent. Big season now on! 
SENT FREE...JUST SEND NAM. 


Don’t send a cent—just your name on penny postcard. We'll send you 
the bigest money-maker you ever got Your hands on and suarantee 
Your sales at profits as hisgh as $5.00 on each sale. Rush your name! 


MAXILUME COMPANY, 125 West Hubbard Street, Dept. D-93, Chicago 10, Illinois 


ing 
Trial” Sales Plan 
Seat Free with 
Instructions. 
Make as high as 
$5 on Every Sale! 
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FREE! 


ROOSEVELT 


STAMP 


This beautiful postage 
stamp, issued by the Re- 
publie of Cuba in memory 

Of President F. D. Roose- 

velt, sent absolutely free! 

Our supply is limited— 
please do not request more 

than one. We'll also in- 

clude other interesting offers for 
your inspection 


LITTLETON STAMP CO. 
Box 814, Littleton, N. H. 


LITTLETON STAMP Co. 
Box 814, Littleton, N. H. 


Would YOU Like to Make 


$1,000 A MONTH? 


That's Hyman 
is making selling the amazing ne 
PRESTO Fire Extinguisher! 


OVER 11,000 people died in ftes tase 

‘An eager public has been waiting a 

practical seu ‘kind of hre,extinguisher. Now 

[ee bere? Tiny "Presto’™ does the job of | 

bulky" extinguishers that cost’ 4 times as 

much and afe 8 times as heavy. Ends hres a 

fast as 2 seconds, Fits in palm of hand, STANLEY HYMAN 

Never corroies, Gaaranteed 20 years? Sells for only $3.98! 
You can make good money showing th 


new discovery to 
owners of homes, cars, boats, farms, ef 


civil defense worker 4 
fe. Stanley Hyman reports making over 


nd to stores for re 


$1004 month. Hi. J. Kerr, $20 a day. Wil 
liam Wydallis, $15.20 an Hou 
What's the secret of “Presto's"” amazing 


ponetl ls # acm warboon mondec chemical 
found to be 1.5 to 6 times as eflective as chem 
jeal contents of other extinguishers on 20 
gual weight basis. Makes possible, for the 
fit time, an extinguisher that's sm 

And amazingly efective. Help supply the de 
mand for this important pew discovery, Writ 
for FREE Sales Kit. No obligation ; no capital 
required. But don't put st off. Every day 
hesitate ‘may cost you $10, Si 

you could be making. Send postcard 0 
toe MERLITE TNOUSTRIES, ine 


101 East 16th St., New York 3, N. 
NMBA. an Lid, 371 Di 


‘Mopa 
Monireal 1, P.O. 
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THRILL HER and Yourself 


§ GEM MORE BRILLIANT 
’ THAN DIAMONDS 


AMAZING JOHANNES GEMS 
FREE CATALOG 


INTERNATIONAL GEM CORPORATION 
15 Maiden Lane @ M. ¥. 38, N. ¥. 


QUICK PROFITS WITH THE QUICKIE 
tq CARD INDEX NOTEE 0K 
e . 


RE-STRING RACKETS 
AT HOME—EARN MONEY 
Earn Money at home in spare time. It’s 


:nt, profitable work, No experience 
to tearn. Full line 


ORAWINGS FROM 


HUMAN FICURES | 


| WAVERLY BOOKS, #0 E. 11 5 


Study ee 


1 Dept. B73, NY. 3, HAYS 


HOW TO BUILD 78 RADIOS! 


Radio For The Millions is a giant book with 648 picture- 
diagrams and complete instructions for building 78 radios 
and phonographs! Imagine! . . . 192 pages showing how to 
build an S-cube FM set, a 2-way radio station, bicycle radio, 
floor lamp set, vest pocket portable, midget AC-DC set, 
superhet, high-fidelity amplifier, all-wave receiver, ome re- 
corder, etc. What's more, there are scores of handsome 
cabinet suggestions and full details on “trouble-shooting”! 
So order now—send no money! When book arrives, pay post- 
‘man only $1.98 plus postal charges for handsomely bound 
DeLuxe edition. If after 7 days’ Free Trial you aren't de- 
lighted, return it for full refund. Write now to: 

POPULAR SCIENCE, Dept. 35, 353 4th Ave., New York 10, N.Y. 


CONSTIPATED? 
Avoid the Danger of 
Neglect. Get This 


Constipation, colitis and rectal disorders like 
piles and fistula are often associated, and 
one may lead to another. Get the facts. 
Learn what delay may mean. Write for 164- 
page FREE book today. McCleary Clinic 
and Hospital, 371 Elms Blvd., Excelsior 
Springs, Mo. 


BOOKS PUBLISHING Ct 


SE 251 
0. New Ta 


econditioned $19 


new £29.50 


Seragtele 
‘Springfield, Mass. 


+ TILLOTSON FLOAT 
FEED CARBURETOR 

+ ALUMINUM 

F&F SALES * Consituction 
Box 446, Highland Statior 


TAKE ORDERS FOR NATIONALLY 
ADVERTISED WATERLESS COOKWARE 


Nour customers to wet Matched 
Sete of CARLTON WARE with 


FREE! 20-Use 
Set of Stainless 
Steel Cookware 
Given As a Bonus 


Rosh name and adress. Be Piesti 


CARLTON OF CARROLLTON, Dept.27-C, Carroliton, 


WHICH DO YOU WANT? 


Better Digestion Normal Eli 
Restful Sleep Strong Healthy Teeth 
Continued Good Eyesight 


STOP WASTING VITAMINS, MINERALS IN FOOD 


<4. VITA-MIX 


= Makes It Easie 
to Get Essential 
Vitamins, Minerals 
| From Fruits and 
Vegetables 


. VITAMINS and MINERALS 
- ‘ARE ESSENTIAL TO 
‘GOOD HEALTH 


The Only Machi 


ou usually pee 
thore vitamin and minsral nv 
v 


alth-iving food vah 
to health with 
nd vegetables into tangy, appetiz~ 
‘cooking, juicing or peeling of rin 

SELF CLEANING—ADD SOAP, WATER, TURN ON 


Look What VITA-MIX Does 


Makes health drinks in 1 to 4 minutes, makes soup with- 
out boiling in 3 minutes, chops whole grain into flour in 


gir e 2 Sno Re dee, 
$34.95 Two Valuable Gifts 
Given With Order 
VITA CORN 


MIRACLE 


stirring. No 
ine rosin 


Bets rate deka soups, sal- 
ads, blsques, others. Recipes 
‘rll produce compliments for 
cook 


TOTAL vatue 
is Still Available 


WATURAL FOODS In: 
Dept. Ps-3, Olmsted 
Enclosed is $34.95 me, postpaid. one Vita-Mix plus aift 
orn popper and Vita Miracle Teecipe Book, 


Name. q 


Address. 


City, = State, 


WHAM-O 
SPORTSMAN * 


HITS UKE A.22 RiFLE— 
US RABBITS, SQUIRRELS 


Heowy duty 7 ash stock 
40 seal ball. extra rubber forget 
‘GUARANTEED ~ of deolers, of send $1,251 
‘Wham ig. Co, Box0E] South Pasadena, Coli 
‘+ Professional model of Nel Slingshot Assn 


MAKE BIG MONEY 
SHARPENING MOWERS! 


Medel 300 1 
Shorpener com: 
plete with be 

srinder ond 


IDEAL LAWNMOWER SHARPENER 


The economical, profitable way for you to “set up 
shop"! Ruggedly built to last for years; designed 
for fost, precision sharpening of hand ond power 
mowers without disassembling. Many new features 
based on 49 yeors of research and experience 
Compare the Ideal; 
jor features, its extra 
Send today for free catolog. 


you'll recogniz 
earning capacity. 


THE FATE-ROOT-HEATH COMPANY 
DEPT. M-4, PLYMOUTH, OHIO 


“yw IMPROVE YOUR T-V RECEPTION 
$495 Avoid Flicker ond Fuzz . . . 
ea. Get Sharp, Clear Pictures 


Fletcher T-V Antenna Rotater 


Simple to install, 


In construction, nothing 
outside antenna full 260° 
reception on each channel 
‘Send ‘your check or money 
Timited. 
uaranteed or money 
jully refunded. 
mnietiomes sure co, 
Green Steet, Pesedena 1, California 


rocks 
Setisfection 


150 Ws 


WENDELL MFG. Co. 
4234 N. Lincoln Avenu 
Dept. 23, Chicago 18, Illi 
‘Palate, 


“Straight Linon 
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QUICK SET DADO 


A ar ot enn reno Dade tram arn 
ooh SEE si Oa ae eng ee Tn 
Po i a 
ri cee wee ae eee le ds 
Geel a als Nhat da 
Ba a orice ae tate 
See aE Geta aS 0 eepont for COD. 
Bede ia ach Pt lhe? 
SeneOubATeD Macreny & SuRPLY €O.,A7D- 


Boys’ vere OWN J RADIO 


news, diagrams, questions snd ante 
‘SEND 2S¢ FOR YOUR CRYSTAL TODAY! 


ALVA ALLEN RADIO Dept. 161 Clinton, Mo. 


prin ee ee TRACTOR 


Easy Terms - 
American Farm miechiae Co. 
fora Sacd Ave. S- Ee 


RADI ENGINEERING 
Television, FM, Broadcasting, 
Servicing, Electronics, Aviation, 

Marine & Police Radio taught thoroughly. 72 weeks’ 
Engineering course equivalent to 3 years’ college radio 
work. Approved Veteran Training. Catalog upon request. 


VALPARAISO TECHNICAL INSTITUTE 
Dept. 503 


BLOOD PRESSURE GAUGE 
for HOME USE. . 
Keep check on” jourseiti ‘Fre’ 
Yeat, strokes, kidney” dam 
sie. Manual has full details ‘on 
jeribed in 95% of 


tn fd ad 
Sed ony $2.0 pion 6.0.0, and oval tharser, 

0X SPECIALTY COMPANY, 
2320-6 


I need 500 Men 
wear SAMPLE 


SUITS! 


Sash td 
See aaa 


to Wholesale Import 


LOWER YOUR CAR. 


antec 


LEARN AT 
vanes MOUNT. BIRDS 
P< gy Animals, Heads, Fishes, Pets; to TAN, 
Be a Taxidermist. Profit and FUN. 
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YOu CAN SAVE 
HUNDREDS OF DOLLARS 


ON HOME REPAIRS 
AND IMPROVEMENTS/ 


Mammoth 
Home Workshop Manual 


HOME WORKSHOP PROJECTS You'll find scores 
of complete plans never before published in permanent 
book form. Shows you EXACTLY how to build chairs, 
desks, bookcases, tables, storage units, lamps, book- 
ends, etc, Hundreds of hands-at-work photographs, 


HOME REPAIR AND MAINTENANCE full in- 
structions for plastering walls, building doors, serv- 
icing the gas range, glazing windows, carpeting your 
stairs, pipe fitting, building shutters, repairing a roof, etc. 
CRAFTS AND HOBBIES How ¢o tool leather, carve 
wood and plastic, mold, solder, plate, tool making, etc. 
All about jewelry craft, photography, boats, radios, 
scale models, metal work, sports equipment, etc. 

ALL BOUND TOGETHER IN ONE MAMMOTH VOLUME! 


PUT YOUR SKILLS TO WORK FOR FUN AND PROFIT! 
The MAMMOTH HOME WORKSHOP MANUAL 
shows how you can use your spare-time hours for 
profitable projects and have more fun than ever before 
in any or all of these exciting fields: 


bM aWOM HLOWWYW 


512 Huge Pages! 1671 Pictures! 
530 Complete Start-to-Finish Plans! 


only $2.98 


for limited time only. Regular value $6.98 


Furniture building—Leather craft—Radio build- 

nce experiments—Metal_ work—Tool 
—Photography—Model_ Railroa 
Electricity — Auto repairs — Painting — Boat 
building—and dozens mor 


POPULAR SCIENCE, Dept. 351 
353 Fourth Avenue, New York 10, N. Y. 


Pleore send me the MANMOTH HOME WORKSHOP MANUAL in 
the edition checked below. | will pay postman price plus postol 
foot. If no! satisfied, | may return the book within 7 days for Send No Money Now! 
full refund of purchase price 1 Asc ropuler Science reoder, you're on- 
1 Regular Cloth-bound Edition $2.98 giles foe 7-day FREE tril hile ne 
1 De Luxe Edition bound in extra-heavy cloth, stamped crash ection jostl Cp ond sei] a 
in gold, with stained page edges $5.40 M_ focked coveon today. When your book 
I 'few cents portage ot poyment In fulll 
NAME. week, I you're 
1 best ‘Workshop 
ADDRESS... 1 
crry ZONE... STATE. : 


1 Check here if you remit now. We will pay all shipping costs. 
Same return pfivilege. Sorry, no Canadian or foreign COD's. 
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sete YOGh thes 


HES USE dE AG 


The FIFTH Essential Instrument 


HULL AUTOMOBILE mee 


HULL MFG. CO. 


TRIANGLE MANUFACTURING C0., Box $-4, Fort Scot, Konsas 


CROSLEY WINS 
COLLIER RACE 


Memoriol Grond 
‘ot Sebring, Floride, Against © highly competit 
of foreign sports cors costing up to $20,000, the 
Crosley led the field oll the way in the grvelling é-hour 
endorance roce sponsored by the Sports Cor Club 


‘overage for the six hours) the cor gove typical Crosley 
‘over 35 miles to the gallon! 
ind of pertormence you con count on wh 
The winner, the Crosley for 1951. Still 
monthly poymen's, 
Vollon of tegulor gosoli 


See your Crosley deoler. Test-drive the new 1951 
America’s most improved cor! 

FREE! 1951 Crosley 
Cotolog! Write Crosley 
Motors, tne., _ 2530-G% 
Spring Grove Ave., Cin 
cinnoti 14, Ohio. 


LUBRIPLATE 

KEEPS TOOLS LIKE NEW 
PREVENTS RUST 

AND LUBRICATES Too! 


TRY LUBRIPLATE! Nox an old-fash- 
ioned oil chat runs off or gets gummy 
LUBRIPLATE is a new, white and clean, 
semi-fluid lubricant that stays put. 


* In handy 20¢, 35¢ and 95¢ tubes at 
Hardware and Sporting Goods Stores. 


‘© Dealers write to LuspiptatE Division, 
Fiske Bros. Refining Co., Newark 5, 


DO MORE THAN LUBRICATE IT — 
"COBRIPLATE"(G/ 
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HUNDREDS OF 
MONEY MAKERS 


ize hundreds of different kinds 
of non-metallic objects with 
Copper, Silver and 14 kerot 
Below are just few of 
the big money makers that 
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The amazing home ert 


Think of turning 52c worth of material into @ profit 
of almost $5.50 for less than an hour of your tim 


Think of picking up leaves, buds, nuts, 


others of Nature's beautiful forms—then for a few 
cents in materials and a few minutes of time turning 
them into silvered ond gold covered costume 
jewelry and other novelties so exquisite in design 
. Sounds like a 


thet they command fentastic pric 
dream? Yet it is absolutely trve—as. 


QUICKLY PROVE TO YOURSELF without risking =, 


more than @ three cent stamp. 


LEARN METALIZING! 


that enables you = 


shel 


YOU CAN & 


«++ Own your own home-operated business! 


Here's one of the most exciting oppor- 
tunities of the new half century: Just at 
{time when hundreds of men and women 
‘would like to make an extra. $30.00 to 
$50.00 a week in spare time home-work, 
the old cvtablished—and highly proSt: 
bie Metalizing Business hax been! furned 
inte a home-work maney-maker. Where 
inthe past a few big companies have 
beet: ‘making fortunes, now hundreds of 
smaller home operators can become. in- 
Sependent. T have ready to send you a 
Complete set of simple’ instructions by 
‘anyone -regarlens of age or edie 

ean learn the fascinating art of 

By this process you ct ee 

plate worn objects in silver. copper, oF 
Foal xold--you'cam change silver to fold 


€ 


Learn about this wonderful “Ace in 
the hole" See how you can start 


‘without risking job or pay check— 


frow you ean actually have fn mak- 
Inge money in a business that all the 
fatally can help with, No charge mow J 
eit any time forthe coolete fcts 
Mia ig permanent ifetioe bu 9 
fnew that hate now opened its door (9 
home operation. Scores of men and I 
women have aiready atarted 


overplatine—vou ean even deponit 
Paonry contin of wold ‘petal on ea 
ea hice ect an baby whoo got 
toy and other precious oo 
of you can take inexpensive articles and 
tnake thom worth 10, to 20 times their 
ing with precious 


ALL THIS INFORMATION IS FREE 


A stamp brings you the detaila of the 
‘exact plan by which hundreds are NOW. 
MAKING EXTRA MONEY EVERY 


K. Study it over. Analyze the pot 
ition. Then if you don’t. think |i 
ade to order for You—your only’ lowe in 
Your de ntamp. You ean read. every fact 

Every secret, every, step of the instruc 
tlooe—all at 'my ak 


DON'T SEND ME 
A PENNY, JUST 


E, BRANDELL, WARNER ELECTRIC CO. 


1512 Jervis, Dept. 23, Chicago 26,1. I 
Rush commlete facts showing how the old and 
Dromtabl au Business has now beet 
Ronverted into a homework money-maker for 
full or spare time. ‘No charge of obligation @ 
for the information you send I 


Bev se PBORR LOT PORE | wa 
‘Send your name and addressTODAY. | = = 
RLE.BRANDELL, WARNER ELECTRIC CO. erry zone___state____ 


1512 Jarvis, Dept. 23, Chicago 26, II, L 


op) 


‘SILENCE Over 


AUTOMOBILE History Scrapbook 21 
ust Published Over 496 ads and iuatras 
None of antique and vintage agtomobies 


dating bark 1001, Money-back wuaraas 
fee. Sf 30. Wikleswortu-Chastees. 7134-P83 | 
Atunirs. Mines. Eine — 


ms 
rae Tiitomitve” book offer "by" News 


'WATER Injection.” Also—Beonomy— 
Power atethods Free Musteated Informa 
HE eon tngunre. Us Vere @- Cal 


ered pie sear 
ae 


eld 38. New 
CALIFORNIA custom 


i 


dress-up. equipment 
Ea saint South notund. Loe Angeles 7, 


SPARK Taian Fives mare 
hrm inka fuacura TOM v2.00, See ad 
63. aa 
‘MOTORISTS—Saye Gaal Pree literature 
on proven, automatic. water Yapgr 


ae oii ee 
fered Bo Gata Et 


‘PHOTOORATHS. World's Tinea Auio- 
Sample ae. Box 1038, Min= 


word per insertion, 
‘dinimom ed. 10 words. 


yy should be 


‘ereryibing 
Jo4,must know to Improve sour car make 
ieiast ‘run ‘better afd look better! 
‘Think of Tt: You get over 290 pages of 
tep-by‘atep instructions “on how to. get 
{he most it perfermance and value out 


nF 


£3 


STOP Thieves Secret Simple, 
saris automobile foe ul 
fu reper only Eavipe 


Yor ears truekan 
ide. Webster New York 


Reesues Derver 
proved ‘nbaseed “hesds mania 


alinble ot Any passeater car! No sows 


fools Thorseower 
Pepe tee itvtrated ent 


BRUSH Plating Outfits connect 10 8 24 
Fequired. ‘Free pat= 


BS TWEE". Rewalvg Now to 
at ‘hosdster 


| AHOUSANDS of Speed Bjainsent Teme 
pote rena fatal makes fears See ie 
Eatalue! Ofer" on 


BIGGEST * 


‘eer, aeivord 3 
ers Wanted: 
POWER Manual 
Speed Eauipment. Past 
Galltgrata Roadstersi Cavers, 
Speed ‘Tuning. 


‘NEWHOUSE 
greatest, Automotiv 
"tor aetails 


IEVROTET Part, Searce moar, Bay. 
set “Grossman Chevrore. 
Seapets. Minnesota 


MOTORIST save gasoline by | Vacu 
ating overrich mixtures, Pits all eats 
For, Free “particulars write "Vacumatie, 
Bebe fs, Rata, Wi 

TIRE 


exrers (Seve ges can estalea S008 
Set Taylors Hail. 340 Bant Uth, Denver, Colo, 

3 ‘AUTO TRAILERS 
BUILD your own trailer! Piani for all 
ands. Tluterated en Bandy, 
Has: Watson wisconshas’ " Dandy, 


MorONcycrTS 
mich ES SEs 
ecoRoT ONE meer 
2 oat eee 
Fase feaian “a fotoreyele Sal 


Kamat Cis 


MIDGET fice Ts ator, $10, Ta4s 
Whizser $15: 1038 
Motoreyeie sas: fidinn $30" Smith tore 
‘Wheel $4; Motorbike conversions 

Sapiie’ 5. Four Pea: tires 83 ¢ 


age i alte Motel “ae, 
io Wich 
_ Pel as —Woridwn 
ple oe" aotoreyele' New Sawyer, 


fi 
FRotoreyele 430 comolete:. Midget car 

FRuah ie abe trae clas mall for a 
2947, listing these “and, "scores of ‘other 
aamating ‘bafeaine in 'owors midget oat 
Rotorscooters. motorbikes.” motorcycles, 
Hie Associated, Box 1764-68, Toledo. Onto 


me: Mth ‘otier "seteationalbureaine 
fers "“mideet ‘cars, imotorettes. motorbikes, 
te Gail S38' rte, Toledo, Ohio, 


{REBUILT Gasoline Engines $9.00 to 
£28.00, Caulmel Motor industries, emper= 


AVIATION 


See Ee Sa a te ‘Baceplane-Homebullt. Speedy 
lane Biueprints "42.00, Corbe 
Si<8 Wawel Rochester LW Yon 
7 ELECTRICAL, SUPPLIES 

‘© EQUIPMENT. 


LAMP Parte—Sockela. wire. barpe 
bates ples all idan "re 

log with is: 
Rruetlons Sse, Gyre Lampe rk 
Chicago 40. 


‘FREE New Catalog Ba 
ers. Motors, Generators, 


TLAMPS—Bulld_ own 
prholesale. "any amounts “Cataloeue’ ge 
Brown Lamp Co. No, S01. Wel 
Touts 13. Mo, 
UP to 207, on Radon, leche 
Gameras: Retail ‘Catalog 1.00 Yet tua: 
ie), Points Mail Order House, Sox 231. 


3 WELDING, SOLDERING, PLATING 


ACETYLENE Generator. 1002 $200, 
Write Plans. Box 336, Hopewell. Virginia, 

‘RADIATOR Repairing Books. Supplies 
Equipment, Gasoline Torch. Write tor i= 
‘Curiman ‘Mig. Co. Maryville. Mo. 
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ble are, weld 


chert 
ee Ee E 

Pigg Rr ae 

eee 

Se one eae 

hee take ee 


9 AIR CONDITIONING & HEATING 


Brint Co. Dept. A-T? Cleveland 13. Onto, 
RAGING ,Ouiboard Boats. Van Pelt 
Water Scooter Boats. very tops un speed? 
Gonsistent winners. Circular, Van Pelt 
Boat Co. Spring Lake. Mich, 


GENIOE ome, fuel eons, etal. for 
9. ayior Heating, 2100 Disie Aigh= 
Saye Bondiae Michie. 


10 MACHINERY, TOOLS, SUPPLIES 


tiga a 
oie Tuustrated procure ioe Write 
Hovis Machine Tool Go 231 ad 
‘Be“Avenue. Devt. ‘Angeles Calif 

GRILL Ginger tor wit ers A298 
‘see don page 212, 


BOAT Kits, marine hardware fines 
accessories. ete. Catalog 10e, Aflunesora, 
Marine. Stin‘ Fremont South, Minneapolis 


2 lasted “Catalog 
pany, Menomonee 


ie tng fee phase st ob, Motor ‘Data, 


‘MCCULLOCH Chain Saw Parts, Gom- 
pis, tock esent Out Same Day 
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GIEPEWRITERS. Addera. | Calcsatars 
loud prot: New work. 
A RECONDITIONED Typewiiet ORs ma 
ines, Hareains. Write Dixie’ Service. 
'y.Cafotina 


‘OFFICE SUPPLIES & 
EQUIPMENT 


an 


Institute” 945-8 Pennavivania Avent 

Wastington «.'D.d- — 
¥or your idea. 290 manufacturers 

need. oventions patented. oF ut 

Lint tree ‘invention Buren, 400-1 

Oak Park, Tiinots 


INVENTORS: without obligation write 


forninformation exblaing 
tent a your 

Fpection lin Ranaoiph eelttred 
» = de. 


'SEARCHES—Pui your patent searches 
ju tie hands of a Registered Patent Ate 
Koni} ot" Agent, ag he qualities to rive 
Forthwhtie patentability report, Recurd of 
Znvention form pan request and informs 
Vers, Rteetstere Patent A “Attorney, $30" o> 
Iimbian ‘Bia 1S. 


| _INVENTORS: aa ae ‘how to protect 
Sinhala ern 
registered 


Patent oftiee 
Jour ‘patent ‘matcers “Patent “Guide for 
ihe: thventor" containing’ detailed ‘hte 


TEPEWRITERS $77.50 Duplicators 
13.50, -Adders g1250.. Typewsiters, 118 
spruce, Witchite 7, Kansas. 
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INVENTORS, For “Record of Inven-| _ SHIP Models—ost complete line tn New | SQUAREKNOTTERS! Make belts. band 
ioe form, contact Cart Mier. erie | Bag ‘books, 


gat form can i Toni | pare ete qunsiy gard sampige Sih ine 
IPAEST, Attomer. Woetworth Bulle | a ae cane SBE, | atte See Boe te es pase 

IR VEN LORS Feci@egube a ‘ase, Bia. Tat Bands See Brooklyn 4. N.Y. 
wate! Sndusttia, Pecent Ex | BUND, Fy, Wot Woe auihenls| 53 —ponp Tn YOURSELF 


Gievemodel. |“"SaTLD Your Own “Tractor” Plans, 
Walking. riding. “Free information. Ells: 
orth Tractor Go,, D-s, Camptonville, Calf 


Wiste Gaol Fitent Services. P. 


Witte, Capital Pas leather belts biltelde. pares. 


ns ee 

ee an sat aL ee os | re 

aes vine tte ep fae | Pee-ORahatin ”—"""_~_mekton Sig, 50 Ou ome 
ar ier sesh ov. Sais onan ae 

Ig Seryig gt New Vert Avenue "Wonh- | .AEQTMER,, Uy, acne. rong, ire | Git Reetnee Riches, 


Bulli een, a 


a pata 16 
04 WATCH REPAIRING 


Mingle 


Oe _ SAY RUTIONE WANTED "WATCHMARERS', Jewelers”, Hopbyiatw 
tions Wanted. taven- | quick-stuine, ‘Rights’ prod bao ies, Catalogue! Bengal Com: 
‘Bept-b: Hartiord 1, pe ‘Culver City, Calffornia. 


LEARN Waich-Ciock Repairing at home, 
‘While fearaite we fx all watches for you, 
Borde Maden ocuelon Guppy, 60,5: 


BS" West 43 Sirece, New York 

or ideas : ; | CRARN “Watch epairine af Wome 
i ie maafntare seen al rey ite United Watchmaker, B18 Cox 
Seo : Kita. Lafayette es, 
Sinton Sak 


TORN TIONS, Promoved, | Fetsated Selec 90 not 
jnpatented. Wr ‘Company, 
Tetra Enright. St. ‘Couts” ho 95 OLD GOLD, WATCHES, ETC. 


RIQHPET, Coan, Paid For, olf, Groken 


Tormatiom, Satisfaction Guaranteed Gove 
ernment 'Llcened, Rose Smelting, Coun- 
pany. 


& 
ei Scopes ip O'S. Moderste-priced tooune | Shiner” Lowe's. 37 Holland 


ers al 
TUNVENTORS having patented oF patent | plies. klis, Bend 10c for fue Catator. J.C. 
pending inventions far sale or, lease, re | Barton Go., 820 8. Tripe, Dept: 899: | 9g TEWEERY 


Yet Gage took, Ko olgation 0.5 | Ghigo St <a 
‘pr “ALL new. ‘size lawn ornament an¢ INEST( jewelry settings. cam- 
Sori 9¢ South | 90 At pataeea, ape or hak Gu | soe tern, dy, Goal 

terns, Up ta ae Rah, Only | Sevelice Dept Gee mun tnd 
senliy needed Detail ao af ions 


Hons’ sought by our Armed Forces. Com- ‘teh BEAUTIFUL full-size whatnot pat- 
sources, dollar to Texall ra Srna OF nabraska, FOR PER 
Hon<*tayention Dept. yo} Littienelé Bide, | OSA 2 


wantin, ‘Pexas. ‘BRAGS and Copper Materials 24 page 
‘Austin. es a pers 7 TOBACCO & PIPES 
cy PATENTS Sint Bo zcheencaad PR rarer FOr gn aromatle mak 
LEATHERCRATT. Goopey toolian Tec iting and aromatiring agents, 
INVENTORS: Test the commercial value re chmne Information free “Cozaa, Manufacturing 
of your patented or unpatented” inven: | tmef Pree iiustrated catalog shows everys | Pharmacist, Pequannock. N._ 


F 
3 
hee 
B 
ef 
cae 
ae 
af 
a 
ay 


fe Bratt. 1917 Melroue:| FREE "Pipemaking Inviructions”, Byei= 
American | : ra 
steutorg: Devt, soe. wikce’ St Be We spelew Hoty. Carvupipe. ara0-P Dis, 


Shoes. 
se Peinereiatt Rhosi i URA TOT: | 100 MISCELLANEOUS 
rc) MANUFACTURING approved song  f0F, catalogue. Devt. | — App “Spice” to home projection shows 
agua, small devant Potato sine Ca Ingen BO Phoeaiearinin +" | ith goietl olg-uame Bighlodegn, ides 
2023 W. 22nd Place. Chicago 8. Til. CONVERT Wood aren ae Winioes: New Pieidner Bide. Portland 5. Oreson, 
9 MODELS, MODEL SUPPLIES | Buines “Tad Eiebakeen it PRESSES, Jer Goats £1.00: Blouses 
SHIP and, Yache model nuingsr pias: | 80 PULL sited patterns. tors noveitier | Ho °° G 
ge fataeaerian ee | Mente i ies aera Wonder | oa mer ake aad 
o. a6 feds of tem! Saginaw. Michigan." —____"| ty “Pree circular, erlew itty. 60. Dept. 
Pisher, 1002-2 Et Roys Ee 


BUILD storie ship 


i Et = | SENOCKDOWN Cear Chest Dumber 
Sip Mode] and, rash DO GL | qa PRES Pie Pete ato ee 
fig, Sto 6. aks st. New York City, | Brownaboro, Alabama ii tae dnd huey Labo 
RASS Gare and miodel 0 ‘YOUR ad ere will be seen by 3,000,000 | Devt 0 
ighettse Gena “ibe Mor" ata’ Pites | potent Centaners: cash ist this weet |" 1G. ing Dox Por Chudten 10 Tams 
Masel Works, Tinley Park. it Fialcoraey market. today = To. 
‘STEAM engines, boilers, costings Gata~ 7 
tog, Be, aiton Bohaboy. a6 Price, ah 
‘ay. New dersey 
"RAILROADERS oe Gets new Calaiog— as 332 Bes woth, Grand ¢ Ohba —— 
Ralerence Manual. State © er HO pace, | fee pocklet on “How to Make Bovey out fare nervgus. write The Herb 
Waiters, 260 Evie, Milvaukse 2 Wie | of Ciaesifed Advertsing.” vile, Virginia. 
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SPIT-PIRE, Guaranteed World's Hottest 
it Dependable Alcohol Blow 
te Livingston, 1455 ‘Scott wane: 


nny Sees Ss 
Le Spee ee 
ie ats & 
Eas Pea 
Se ae ee 
oon ae ae ae 
Hise'lueracare: Glen Seientisc, Sox 151), 


“BUFFALO” beautifully bronged ite 
ald satisfaction guaranteed. Gila 
e., Carrivoao. New Mexico. 


SUCCESS Simplified! Become a fnaneial 
‘ward, a mental plant? at athlete Sus 


‘PIN-UPS—Movie Stars: 2 for Me. 5 for 
$00.12, for $1.00, Box 1446, PS-3, Holly- 
wood" 28, Call 


‘Where. 

Box 1200! 

RECEIVE Glant Malt magndlpes. gota 
"Three manta ibe, year 0c. Wad 
Tot, 


Esabuisned i 
or Hatt Willfam Herman. 170 

tration, sting: “81.00. (Refundable). | ~~ papEST 

fight Publications, "2370-M Hubbard 

Memphis 8. Tean 


RUPTURED? Positive comfort. ng, up- 
Stats 


“_ZINTERESTING Malla —28e Keeps your 
mail box full three monthe ents, Desk= 
G75. \Chatawa. MississipoL 


‘seo—F0tn St 


i | “MEXICAN Law, General Practice autor: | Bo-"'Norw 

ey. 103 Arizona Street. El Paso. Texas 
INFORMATION for _sihele 

Human a 

Eons! box 315 tes 
NAGUABLE Big "Mas, tour Sat 

Lasting. 356 t Publications, 2276-3 


Hupbard. Memphis 8. Tens. 


Wieiano, 
Pharmacist. 6596 Ladson. Pitisbaren 6. Pa, 


r eeascnabie cones: 
road 


RECEIVE, mails” magazines. samples, 
Your name in numerous mailing lists toe: 
Zeke Greenwood, 213 Brondway_ N.Y. 

MINBRAL— Treasure Locators—Geiger 
Counters.” Superior’ performance. lowest 
Dilees. Payment pian lvaliable, Bree Hier 
ture, Puuner Research 


Alto. cuitfornia’ 


‘BIG Malls Three Month. 256, 
tasted Directory $1.00" Harvey 
featur, fndlata, 

"BUY 550,000 arlicies wholesale, Disectory 
06 (zefundabie). Publishers, Box 1902-43, 
Detroit at 


= Name 
*eeple, De= 


free booklet on, “Hite to Make 
eemialtea ‘havering 


10t_FOR SALE—MISCELLANEOUS: 


await Postmark —Lettert 
led" Remoailers. £3 


it Block, Monotuiu, Hawai 


‘YOUR ad here will be seen by 3.903.000 
otentia) Customers. Cashin of this ereat 


ADVERTISE: 26 words. 40 Rew 
so, Pree, “Advertising "Bureau, 
ai}-P Boringtield_ Chicany tS 


BEFORE Advertisina—eet 
Ad-Guider rafebons toa ius devel 


fee 
‘Establinted 1800), 


FRUITS AND FOODS 
delicious “oufritions teat 


1a 


TREES, SHRUBS, 
‘ROOTS, HERBS. 


red ‘natruetion: 
inchuded. FG Gout Viole. towae 


Ist__ TREASURE FINDERS 


riee, Puctory 
“or teee 


iplerin nn You ean buy the ert ate 
Lower’ price’ lacked: by Yeart’ of experts 
Stee Ful euarantoed by factory, Beteets 


i 
AAR 
PORANICM progpecting. Information 
ord, Saskatchewan, Cangas Date 


ist DETECTIVES 


aig. Phang Beart 
1T-C ne Nori iene ane in 


ier spare tines Whele Anocla 
a Hovbligatore Box 4 Saint Joh 

BE praia pyestgiar Top pigaure 
peat Asn Paaners 
arb Rartagut” Avenue, Chicago. 360 


HEARING AIDS & REPAIRS 


vata 


New York 2 24 WORDS in 60 Weeklies. $4.96. HJ. 
Sire Bee To z - | LOW Cost Hearing Device, No batteries 
102 WANTED MISCELLANEOUS | Darnell. 130 Hars._J xo. Wiren ‘simple ‘sat pig, that cuties 
NE OCELUANEOUS |" rWENTY words, 61.00. Sample 18, Com= the ear, dru Beaudey, Devt 
Mercury (Quickativer) “Tanta: | panton Magasine: Bor aat- ‘Fairbanks, | "2" aggt-dotn ‘Aveaue South; Mlsienpels 
‘Blemuth = fusisten  Metaulgteien | Rlsuke 6, innevota 
oducts Oa, Eelablined, 1908 
is, Philadelphia 48, Pa 10 TAXIDERMY 1a INFORMATION 
MERCURY Wighest cee Poe Coe | TARDERRGY Be ‘AMATEURS —ieasonabi 


talners, Write ‘Mercury ‘Terminal. Nor= 
‘ood, Masn a as 


PERSONAL 


twone. Listed 12, Ca 
vke Supply. We 


ig--Charges—Por 
—Radio— Information’. Hy.—Twilman, 
RR, Chesterfield,” Missourl 
‘COFFEE substitute: Four Dirrerent Por 
miblns, $1.00, R. Piuinb, Herkimer 1, N.Y, 


"Pree importa 


‘DETECTIVE'S 
lage tree. Write, 
Seth. New York 3. 


“BORROW by mail, Loans $90 to #300 to 
aulck. 


nities. Partica 
fagoner. Poids" West 


“Gon 219 State Finance 
Bide. Beye USE Bes Moines o lows: 

CHICAGO Address For Your Mall, Bust. 
nese Or Personal Schultz ‘House. 311 
Seminary. Chicago. 
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11S DRAWING @ ART SUPPLIES | 


| 


LARGE Small Loans Information $200 
Lone Service. 68 Windsor. 


is NAME LASTS 


‘DRAW Beautiful human feuree, 20 jee | 
sons, Met pictures. “$1.00 complete.” Ald- 
fos. 1206 Maple Las angeles 15. 


Srorit 
Iit__ TATTOOING SUPPLIES 


DOLLION pasaes state your needs @ 
Service. 465 Chernut turlingtan, 

Seater rie as oot 
tomers: 1-000—$3.00." Hickorydell, Gen 
beulan. Wisconsin 


pated Ee Tan Lesley. Rock 
0 ‘CANDY MAKING 


MAILING Liste All Kinds, 1000. $5.00 
Dixie Service King” N. Carolina, 


1s ‘SOUVENIRS 
STATE devals for wnasieids, lurgare 


Eau Big Money — “RITING 

AMAZING NYLONS § Py 
Guaranteed Against 

RUNS ann SNAGS 


‘The world’s ONLY complete, nationally advertised nylon hosiery 
line actually guaranteed against runs, snags or excessive wear, RE- \ 
GARDLESS OF CAUSE! It’s amazing, but true! No matter what the \ 
—hard use or deliberate abuse—Kendex nylons are replaced 
FREE if they run, snag or become unfit for wear within entire guar- 
antee period! Every weight from sheerest 15 denier to heavy 70 
denier—all gauges up to luxury 60 gauge—all sizes, lengths, popular 
shades, fancy heels, black seams—full fashioned and seamless. Noth- 
ing ig to make sure every woman is pleased. In spite of the 
amazing guarantee, retail postage prepaid prices are no higher than 


y OLD 
IN STORES, Men and women wanted NOW, spare or full time, to 

¢ orders and earn big money. You can get orders even if you 
never sold a thing in your life! 


Man or woman—young or old, YOU can ea -ady income, spare or full time. No mone; 

exp ¢ needed. We supply EVERYTHING free and set you up in business at OUR expense. Noth- 
to buy or deliver. Write orders. We deliver and collect. Big advance pay plus huge cash bonus 
i Your name and 


teps to success; 
ial plan to have others sell for you, ete., ete. You can start making money the minute you receive 
the complete FREE outfits! 


YOUR COST ONE CENT! 
po Cp or 


Sn a penny postcard and mail to us We'll immediately rush you 
Srerything You need FREE and poslage prepaid. WRITE TODAY! 


KENDEX CORPORATION * BABYLON 149 N.Y. 
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Furniture, Toys, 
Luggage, Dishes 


It’s transparent, 
flexible and durable, 
Get a tube 
today, 


waterproof, 


ECONOMY VALVE SEAT CO. 
1426 N. Keating Ave., Chicago, Ill, 


OIL BURNER 


y/ SWEEPING THE COUNTRY! 


25¢ 
fer iisivated ‘catalog. 


©. 
Cong Booch, Colifrna, 


JITTERBUG « caTCHES MORE FISH 
The old Faw 


Oj 
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ELIMINATE HAND SIGNALLING 
S & L DIRECTIONAL SWITCH 


Send check a oS Tea" 
neer 


95. 


AUTO SALES 
E, Chicago 7, tl, 


ECAUSE SHOOTING’ 
°MY GAME—I KNOW 


says JASPER HAYNES of Millinocket 
(One of Maine's Most Famous Hunting Guides 


“Good shooting isn’t just a matter of pride 
with us Maine guides—it's our living. 
says Jasper Haynes, like his father before 
him, an internationally famous guide. 
“That's why my Pa taught me on a Marlin 
"way back in 1914, And that’s why I shoot 
a Marlin today. So 1 can tell you from 
experience—you shoot a Marlin .23 and 
‘youll shoot better.” 


*Prices subject t0 change without notice, 
‘Slighily higher west of the Rockies. 


"Marlin 


FINE GUNS SINCE 1870 


AMERICA'S ONLY LEVER-ACTION .22 RE. 
PEATER—The Marlin 39-A—The best all 
round .22 made. Loads 25 short, 20 long 
or 18 long-rifle cartridges—regulat or high 
speed, without adjustment. Solid top re 
ceiver and side ejection provide for lowest 
central ’scope mounting. 

Ie SENSATIONAL NEW. 22 AUTOMATIC—The 
Marlin 88-C. No-jam action. To load, you 
simply “funnel” ammunition thru the butte 
plate. Loads 15 long-rifle cartridges (any 
standard type, regular or high velocity). 


MARLIN BOLT-ACTION .22 REPEATERS 
FROM $25.80*—A\ your sporting goods 
dealer's now—Marlin Guns and sensational 
new Marlin Magnetized Razor Blades are 
available in the U. S. A. and Canada. 


r VALUABLE COUPON—MAIL TODAY— -— 


The Marlin Firearms Company 
Dept. PS-3, New Haven, Conn, 


Send me catalogue with full information and 
photo-illustrations of Marlin Guns. I understand 
you will also send me pack of (please check) 
weses+asingle OF...,...magnetized doubleedge 
Martin Blades. I enclose 10¢ for postage. 


1 Name...... 


Street... 


Che Sait? ++ Zone... + State... 


Boating is a 
real man’s 
sport 

in the NEW 


Shoot rapids, 


with s 
paddle or 
board, the 


rugged. fast, 
new KLEP- 
PER AERIUS 


Boat, or. trai 
travel. “Easy to 
assemble in ten 
minutes... easy 
to pack up again! 


FREE! 


KLEPPER COMPANY, DEPT. PS 
28 East 31st Steet, New York 16 


USED BY BYRD, 
Amundsen, others. 
Used by Capt. Rom- 
(er to cross Atlantic! 


THE 
WORLD'S + 

BEST me 

BUY 


in 
low-cost 


DEALER 
INQUIRIES [/ 
INVITED 
V/ LOW PURCHASE PRICE 
V LOW OPERATING COST 
YV LOW MAINTENANCE 
Sove your car—beat expensive transportation, Hun- 
dreds of uses for your Cushman—ride it to work, 
school, shop, play. Ideal for light deliveries. Autom: 
clutch, silent-action coil spring, dependoble heavy duty 
brokes. Cruise at 40 m.p.h.—over 85 miles per gallon, 
Cushman saves time, money, worry. 
Write for free folder ond prices—Dept. 5S 


(ee MOTOR WORKS, INC 
LINCOLN, NEBRASKA 


mance 1981 BT 


MODELING 


RE 
| T’S easy and inex- 
pensive to build 
an extra bedroom, 
bathroom, game 
room, photography 
darkroom or what- 
have-you with Gold 
Bond Gypsum Wall- 
board. Just nail the 
sturdy, fireproof panels right to lumber fame~ 
work or over an old wall or ceiling. Joints can 
be completely concealed with Gold Bond Perfo- 
rated Tape Joint System. Decorate with Gold 
Bond Sunflex—the one hour wall paint.Or, if you 
prefer papered walls, Gold Bond Gypsum Wall- 
board takes wallpaper beautifully. It's moisture 
resistant, won't warp, swell or contract. For 
further details, write Div. W., Dept. PS-31. 


Available at your local Gold Bond 
lumber and building materials dealer! 


NATIONAL GYPSUM COMPANY 
BUFFALO 2, NEW YORK 


= = 
STOP LEAKS 
IN CELLAR WALLS 


Do It with Smooth-On No. 7 Cement! Apply wi 


SMOOTH-ON MFG. CO., Dept. 58-C 
810 Communipaw Ave.. Jersey City 4, Ne J. 


Do it with 


\SMOOTH-ON 


NO. 7 CEMENT 
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JAM MARVY COMPANY, 5 


AAUCK MFG C0, 42 Test, Boop 15,01, 


it Measures Ax It Role 
ROLLER RULE 
HANDY MECHANICAL PENCIL 


Measures Curves and Straight 
‘Lines. Any Shape, Any 


PRESTO nisi ize 
hee 


wis e 
5 Nie \ 
wet SP A 


Pek cus 


er for new and used ears! , Not a wax—not an oil 
a paint! nothing that “smears” over the surface. 
MASTER GLAZE is a unique discovery —a creamy liquid 
—quiek and easy to apply! Gives a hard, 
lase-likosurface. Fven gasoline cannot dull 
ct 


ie toe Genet acer 

Naa ee Te KET 
FREE SAMPLE 

MASTER GLATE co, rASIOPTA RESST NTS SEES wi 


GROW WITHOUT SOIL! 


YOU can grow vegetables, flowers oF rare 
plants ‘without (HYDROPONICS ) 
‘every day of the year. Start this fast, clean 
EASY way to grow any plant for fun or 
PROFIT now. Big returns from small space. 

wcard today for EEE picture book 
how others from 


C. GILBERT & CO., 3325' 


‘American made. Sturdlly, constructed, 
ard 


mr ielivery aah 
Priteral Tax UNITED PRODUCTS ‘Ct 
9043 5. Western ‘Dept. KO-501 


Auto Accessory 
money. over” 50. 
Hollywood "Accessories, Hi: 
ment, Rebuilt Enrines, all 
sories for all cars 

fo-Get part! Jam packed with bar- 
Gompetely INustrated Send 38e 

1917-F Archer, Chicago 16 


PLYWOOD BOAT KITS 


Me 597% 


Bulle this - 
iaeft, sport run 

thot “from Zeady-cut 
Barts. dite include ai bad 
‘rare, paint, ete. to complete the boat shown. Send for free 
Foldersof ‘all thodels as low as 83200 Sretght included 

TAFT MARINE WOODCRAFT 

Dept. S, 636 39th Ave., N. E., Minneapolis 21, Minn. 


‘There's nothing like itt 
Step-tapering the solid glass tip gives 
zing casting action that can't be 
attained any other way. Live action 
for distance with light lures, Plenty 
of backbone for accuracy and to set 
hooks solidly. New chuck-type col- 
let locks reel and tip in place, aligns 
guides. Choice of 4’, 43 51°54" or 
6’ lengths, $19.95. 


SMOOTHCAST® REELS. 
Nylon Gears! 
Direct Drive! 
Smoother, easier 
casting. $12 


FISH DECEIVER? 


Casting Line gum 
Camou 


aged! ] 
50 yds, $1.20 up, al 


New ‘51 SS 
pok on tackle, fish 4% > 4 
etc. Write for it now. | Seamer 
SOUTH BEND BAIT CO. g>e. 

{882 Nigh St. South Bend 23, ad. 


SuTHBEND 
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GO FOR THE BIG ONES 
THE INDIAN WAY 


Sreax. up softly on the wise old battlers 
in your Old Town Canoe. Responsive 
and buoyant. Easy to paddle and por- 
tage. wdily built by makers with 
fifty years’ experience. 


otta lina 
OLD TOWN CANOES 


5-HP Gravely Tractor powers 20 
tools—does every lawn, garden, 
field job easier, better!’ All-geat 
Reverse. “Power vs Drudgery” 


drive, 
Booklet FREE. Write for it today! 


GRAVELY MOTOR PLOW & CULTIVATOR CO. 
BOX 384 DUNBAR, W. VA. 


FIELD-TESTED FOR 30 YEARS 


LIGHTWEIGHT 


MUSTANG, Dept. GP-77 


fl 
ons wns, oh 
eae 
| Address | 
TOR rast ECONOMICAL 
Licuy —— = WINTER TRAVEL BUY A 
Pioneers Leaders 


ar BEN AMIN AIR 


BUTTS SHOOT WITH SAFETY PISTOLS 
BE SAFE—SHOOT WITH COMPRESSED AIR—ALWAYS READY 
ear Tanks 10 Replace of Rucharge. I you want the mest 


practic rere inside oreutdoors— et a SAFE 
GLEAN ECONOMICAL ‘BENJAMIN wih Adivaabi Power 
Src Accra Sed force aad of tana Mol 
BENJAMIN AIR RirLE ¢ St. LOUIS 4 


GET THE FACTS ABOUT 
FISHING RODS FREE! 


© What kind should you buy? Solid steel, tubu- 
lar steel or glass? What are the advantages of 
each? Which gives best action—most sport— 
best value? A new “True Temper Fact Folder” 
explains the merits of each. It describes world’s 


finest, most complete line of rods—including 
the new True Temper Dynalite laminated glass 
fiber rod. No obligation—write today for free 
copy. 


'—— USE THIS COUPON PLEASE 


TRUE TEMPER Corporation 


MAKERS—THE ROD OF CHAMPIONS 
Spotting Goods Division, Dept. tt 
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SnowCar 


CALLAIR 
‘WYOMING 


ELECTRIC MOTOR BARGAINS! 
Va HP 3230 RYAL 310 Vout 00 Cx. 


1 Noten 
Bou 


-$ B50 
or $9450 
993s0 
$5950 
SAVINGS 


DOUBLE SHAFT MOTORS AT 50: 
4 HP—$1100 1/, HP—$1200 


1750 RPM Split Phase—Hs"x3" Shafts 
/, HP—$1400 
1150 REA Split Phase—Nx3" Shares 


lt Rargetn Laat. ALL PRICES F.0.0 


ROBERTS ELECTRIC CO., 7232 Madison, Forest Park 15, Ill. 


EVERY CAR OWNER NEEDS Te 


PLUGS INTO CIGARETTE 
LIGHTER OF YOUR CAR 
Perfect for finding house 
numbers without getting 
‘out of car — Useful for 

police cars, 


Equipped with 12 ft.cord. Throws 
57,000 beam candie power for 
approx. 500 yards — Uses less 


‘one headlight — 
Meds ‘of durable plastic — ite 
lightweight, shockproof and rust 
00 proof—Colors: Ivory or Maroon. 


inepparting ond one 
ieee UO 


Excellent 
pa 00 


EASY TO BUILD KITS 
PEF 23 tedete—tits, Semi-tn 


FANS! FANS! 


ALL TYPES — ALL ha 


ELECTRICITY Gxgutore\ 


FOR PORTABLE, EMERGENCY OR HOME USE 


hospital, homes 
Units against power failur 
aso 


from $219.00. 


6725 ROYALSTON/AVE, = MINNEAPOUS 5, MINN. 


a case of 
simple addition 


PYROIL+- OIL 


= better 
lubrication 


The simple addition of Pyroil to your gas tank or 
crankcase gives you a lot of “plus” performance at lite 
cost. Your car will run better, last longer and cost less 
in repairs, because Pyroil improves lubricaion. 

Pyroil keeps expensive engine parts protected against 
corrosion, It prevents battery drain and excessive wear 
due to friction. Pyroil cleans out sludge and carbon de- 
posits and keeps your motor clean. 

For better lubrication, better add Pyroil—add miles 
to your car. 


Pyroil for Aircraft Engines 


Use Aircraft Pyroil B for lubricating oil, Aircraft Pyroil 
A for gasoline. 


GIVEN! #2, aftractive 


PYROIL COMPANY, 
543 Main Street, 
Le Crosse, Wisconsin, 


PYROIL COMPANY, 
543 Moin Street, La Crosse, Wisconsin 


I want my car to last and sun properly, Plea 
more shout Pyroll and bow iccad accomplish dis for oe 


Name 


Adds 


City OF Tom 
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READY CUT HOMES 
$2132 xo vp SAVE uP 10 LA 


Build your own home. SAVE labor costs and builders’ 
sill lumber, marked and cu-to-e. "Everything 


oe, windows ‘tim, roofing, 

ity cies Cotmplece buldiag plans 
= a fo tine a st Low fost” Soll topes raat ‘desired. 
Bcy’Direct from Mill” Five Easy Payment Plans. 


OWN 


PFLUEGER 
REEL {a 


Enjoy Fishing at Its Best 


You'll get an entirely new appreciation of 
fishing with a Paueger Reel You'll cast 


NEW COLOR CATALOG 
SAVE UP TO $1264 
ail 


better—hook strikes surer—have more fun. 
Pflueger's fine construction makes any 
angler more skillful. You can never wear 
out a Pflueger Reel—its quality guarantee 


PFLUEGER SUPREME 
$35.00 


never expires. Ask 
your Dealer. 
THE ENTERPRISE MFC. CO. 


ag 
30 DAY FREE TRIAL 


High Power 
BINOCULARS 


~»: PFLUEGER 


(Pronounced FLEW.GER) 
A GREAT NAME IN TACKLE 


BOAT KITS 
Easy To Build 
BP RowsoaTs 


PRAMS ~ 


$39%up 
8 TO 11 FT, ALSO WITH SAMS 


ae OUTBOARDS 


1210 161, 


INBOARDS & Get ¥e weather. Built to last. With 
CABIN CRUISERS ‘ Soer2" Tete wick ana Mints Boeutt ime 
1610 23 FF. ERY, ful brown finish. Only 50. Bas Now! 


=a | | SHACKELFORD’S, tet 11,322£31 5, Kansas City8, Mo. 


ar | FREE 


CATALOG 
Just off the Pi 


Fully illustrated, 96 

showing special 

Eechles toot 
fortyse nfother 


‘spect 
fiee'ot ‘ur ‘own manuac- 


i? 


> All For Only 35c, SEND COIN TODAY 
U-MAK-IT PRODUCTS ‘ow vorn'ss,'5.¥: 
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LL. Bean, Inc. 
224 Moin St. 


reeport, 
‘Mrs, Fishing and 
ing Specialties 


DOUBLE ExTR 


Install the 

PRECISION 
folding stairway 
YOURSELF 


Fits all ceiling: 
Your ceilin 
2xe's, all th i 
cut off the stairway at the callbr 
‘The Precision “Stairway 
fo operate 
unterwelghia, 10% 
Falsing or. lowering 
easily with one hand 
treads on ste 
quires no attic. sp 
dried popular with 
luminum rocker ‘arms and. brackets. 
FILA. everywhere 
See your local lumber dealer or write direct today. 


Manufactured by 


PRECISION PARTS CORP. 
Nashville 7, Tennessee 


Remington 


1816 - The Oldest Gunmakers in America Present the Newest Guns » 1951 


REMINGTON 


“500 SERIES” 22 RIFLES 


Here's the smooth action you need in a rifle, 
MA for fast action in the field! The bolt of a Rem- 
WA ington "500 Series” 22 works crisp and quick. 
Open, it’s cocked. Closed, it’s ready to fire 
Made of heat-treated steel, the bolt is 
chined to close tolerances for fine acura 
Plenty rugged, too. A little dirt or rain won't 
jam a Remington "500 Series” rifle. 

‘You'd expect these accurate dependable rifles 
to cost much more than their modest price. 
And you'll be proud to own a Remington, 
backed by 135 years of gunmaking experience. 


MODEL 510—Single Shot 
MODEL 511—Box Magazine 
MODEL 512—Tubulor R 


NEW 1951 OUTBOARDS 
SHIFT LIKE A CAR 


‘SCOTT-ATWATER'S COMPLETE SHIFT. Shift lever (1) 
controls selection of neutral, forward, reverse. Rug- 
ged gearshift mechanism—only 3 new major parts 


2)—is foolproof. Scott-Atwater owners say it's 
the greatest improvement since the outboard was 


invented.” On five models, 4 to 16 HP. 
FREE OUTBOARD BOOKLET shows Shift, latest Scott- 


Atwater improvements, automatic 
controls. Packed with ‘action pic 
tures, detailed motor facts. Explains 
easy plan for buying your outboard. 
———— MAIL COUPON NOW !-——— 
Dept. 51, Scott-Atwater Mfg. Co., Inc., 
‘Minneapolis 13, Minn. 

Please send FREE OUTBOARD BOOKLET. 


Ce, Hi Madiion Ave, YT NY. 
MARCH 1951 93 


Beautiful 
Colorful 
Shakespeare 1951 Tackle 


Book and Fishing Calendar 


FEATURING: 
© Joe Godfrey's Fishing Colendar—Shows Best 
Days to Fish! 
© Costing lessons, fishing tips, “Bolanced Tock! 
\ggestions by U. S. Champion Ben Hor 
iting the Tackle to the Man—or Wom 


NYLON Geart—the toch sensation ofthe yeor. 
Shakespeare Howald-Process Fib 


© The Shokespeo 
miracle materials—Carboloy, Nylon and "18- 
Stainless Steel 
that Moke You 


Nelomerse 2 Michigen’ 


cour FREE 1951 Tackle Book ond 


co Pobre 
UNSEED al 4 


or uerrem paintine 


jae 


mara ericcesf 


ARCHER-DAMIELS’MIDLAND CO Minneapets 3. Minn 


eee 
TUBELESS Zexsonal RADIO 


800-ft. spotlight 
—and brilliant floodlight. 
Safe. Convenient. Sturdy. Uses 
standard 6-volt dry battery. At 
hardware, sport, or electric stores. 
DELTA ELECTRIC COMPANY, MARION, IND. 


2-LITE 


DeltaPowERlite '5)5)5 


Here’s a Dependable 


Spring Tonic For Your Car 


Spark Plugs 


When your car gets the green light 
does it really get up and "GO"? 
Follow the experts and install a 
new set of clean, crisp, hard-hitting 
Champion Spark Plugs! 


NEW 


‘See with your own eyes how your 
old plugs compare to new Cham- 


pions! Have your Champion dealer 
check them on his scientifically 
designed cleaner and tester. 


Your best assurance that Cham- 
pion represents the ultimate in 
quality, value and dependability 
is that’ it has been America’s fa- 
vorite for over a quarter century! 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


Listen to the CHAMPION ROLL CALL . . 


+ Harry Wismer’s fast sportscast every Friday night, over the ABC network 
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HARLEY-DAVIDSON wx2Ra-c2vor, FOR SPORT 
FOR WORK 
FOR CIVIL DEFENSE 


Have fun. . . save money . . . be useful to your 
community. You can do all three, with a 
Harley-Davidson Hydra-Glide, This 
big, smooth-riding streamliner 
takes you comfortably to distant 
points at low cost. It saves 
money on daily trips to work. 

It makes you a "buddy" at 
exciting race meets, sightseeing 
tours and other motorcycling 

fun events. With it you 

can join your local civil 
defense program. See your 
dealer. Mail coupon now. 


OPPORTUNITY: VaivaDie fronchises 
9G POPULAR SCIENCE 


for the full line of famous Big Twins ond 125 model. Write today. 


Here's your thrifty one for 51 
The New Studebaker Champion! 


Top value of the top 4 


in the lowest price field! 
The Studebaker Champion is one of the 4 


lowest price largest selling cars! 
* 


SEE THE EIGHT AMERICA RATES AS GREAT...THE 1951 STUDEBAKER COMMANDER V-8 
(©1051, The Studebaker Corporation, South Bend 27, Indiana, U.S, A, 


Popular Science 


this Month 


Vv: Here's how to 
t's convertible for use 
Page 179 


build a fold-up theater t 
with puppets or marione! 


Chairs Pop Out of Tv Set: House your table- 
model television set in this cabinet and your 


pop-in guests will be seated. Page 202 


British Ford Adds Two Cylinders: Zephyr is first 
six-cylinder Ford built in Britain. Though small, 
it has U.S. style and performance, 


How to Kill in Korea: Russian~ 
crude but plentiful, defy 
overwhelming air power, 


ace small arms, 
ig weapons and 
Page 107 


Caveat Emptor: “Buyer beware” is the Roman 
warning, and here is why you should heed it in 
buying a secondhand station wagon. Page 197 
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«¢ block that I drov: 
the special Special over. I don't know what I'm 
doing with that left hand. Looks as though 
T'm trying to thumb a ride, doesn't it? 


s that Belgian pay 


We had plenty of mud for speed 
turns, This was an especially fast, short-radius 
turn, and you can see for yourself what the roll 
was, Look at Buick’s restyled front end. 


By Wilbur Shaw 


PS PHOTOS BY MUBERT LUCKETT 


REPORT FROM THE UICK has a new model 
for 1951, and I've 
driven it 
It's almost three inches 
narrower than the smallest 
job in their line for last 
year. Yet the amount of 
space sacrificed in seat 
width could be put in a 
pocket. There's less dead 
air between the sheet metal and the seats. 
The car's more powerful. It has a new 
rear-axle ratio. It has more snap. It's a little 
taller, a little longer. And it costs less than 
other car in the Buick stable. 


DRIVER'S SEAT... 


any 
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I was curious about the exac 


That's a quick run-through on what I'd 
call Buick’s “special” Special. For that's 
exactly what Buick has done to produce a 
new model-they've revised their famous 
Special (PS, Sept. '49, p. 162) to create an- 
other series of cars. In the place of the three 
they had before—the Special, Super, and 
Roadmaster—they now have four. The 
Special has become the Special Custom, and 
the new series fell heir to the old name of 
Special 

That's just so much mumbo-jumbo with- 
out a description of the special Special. So 
let's take off and see how she performs on 
the road. 

I put the new model, equipped with op- 
tional Dynaflow drive. over the jumps at the 
sprawling General Motors Proving Ground 


turning cirele of the little Special, so I 


I described the place when I reported to 


you on the 19 
Popunan SCIENCE 


1 Pontiac in the January 

I didn’t tell you that the 
proving ground has, among other things, its 
own weather forecast on and some 
gimmicks to test cars systems for 
their effect on television reception 

Here’s the start of my playback as I 

mbed into the Special at the Buick garage. 

They've improved the heater controls. It 
took two men and a boy to work the old 
ones. You never knew just how much heat 
you were turning on. There's a two-stage 
blower, too. That's an improvement. 

I like having the engine starter button 
under the accelerator pedal, like this 
if you've got to have a switch and a starter 
button... 1 wonder why more manufac- 
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For the result, see the box on page 104, 


This is what comes of failing to roll the wi 
dow clear up when you drive through mud. In- 
cidentally, did you know that most of the 

on race drivers’ faces is tire rubber? 


I've been asked how the transmission oil in 
Buick's Dynaflow unit is kept cool. Th TOW 
points to the heat exchanger, connected to the 
regular radiator, that cools it. 


the Buick chassis I drove. The rear 
springs are centered on the axle instead of 


jt behind it as heretofore. Roadmaster models 


have a new type of segmented brake lining. 


turers don’t adopt the key-starter idea . . 

Now I eased in on the accelerator, slowly, 
to see how much she revved up before the 
car started moving. This is a matter of con- 
troversy, this over-run by the engine before 
you develop enough torque with Dynaflow 
to move the rear wheels. The Buick people 
insist that the engine doesn't over-run if it's 
driven properly—that you just imagine it 
does, from the noise level in the absence of 
any transmission noise. 


A Pat on the Back for Dynaflow 


That engine speed does seem excessive to 
me...I wouldn't be pulling that many revs 
in conventional low with a clutch . . . Yet 
anyone who argues that a torque converter 
. . « Buick pioneered this type of transmis- 
sion in passenger cars. Anyone who argues 
that a torque converter isn't the world’s 
smoothest way of transmitting power . . . is 
just plain talking through his hat. 

Another thing ... | want to be fair about 
this transmission . . . I'm convinced that 
torque converters cost gas because of slip- 
page at cruise and low torque at low engine 
speeds at take-off but it would take an 
expert to get the acceleration with a one- 
two-three shift that you get out of this Dyna- 
. it practically glues you to the seat. 
‘ar was eerily quiet, like all Buicks. 
The hydraulic valve lifters, standard with 
Dynaflow, help keep the noise level down. 

One of the first things | wanted to do with 
the Special was to find out how it would act 
on a hard hill. So I tackled that 27 percent 
grade I mentioned in January. I had three 
passengers in the car. 


Tackling the 27-Percent Grade 


Just to make it tough .. . Ill use a stand- 
ing start. The selector lever's in Drive range. 
She starts from full stop slowly . . . it takes 
a second or two for the rate of acceleration 
to pick up ... I'm rolling, gaining speed . . . 
now the speed has levelled off . . . 12 miles 
an hour, over the top. 

I'd driven a Hydra-Matic up this same 
grade, and it had done better, also with four 
people in the car. Yet it was hard to find 
fault with an automobile equipped with a 
torque converter that would take a grade 
like that with a good load without forcing 
the driver to shift to Low range. 

For 1951 Buick has made a pronounced 
change in the valve mechanism governing 
the manual shift from Low to Drive range. 
Low, of course, is never used unless the 


102 Porutar science 


Here’s a trick. This wheel is spinning in a 
trough of soap suds. To get out, the car must 


going gets tough. The change smooths out 
the transition from one range to the other. I 
couldn't detect it at all in the car’s behavior. 

I tried some high-speed turns on a mud 
road and then some on pavement that would 
give me enough footing to avoid a skid. 

She corners well . . . remarkably well 
without excessive roll. As a matter of fact, 
Td say the roll was less than normal in a 
car of this size, weight, and silhouette . . . 
there's practically no effort to handling the 
Special . . . it recovers nicely when a sud- 
den turn of the wheel displaces her . 

Some customers might find the tire noise 
objectionable... I don’t . . . I like soft tires 
for easy riding, and they give you a bigger 
footprint . . . that means more safety when 
you have to stand on the brakes. 

I keep easing back on the accelerator as 
I gain speed from a standing start, to unload 
the engine . . . I guess I expect a shift . . . 
yes, that's it . . . as in some other types of 
automatic drives. A lot of people who buy 
Dynaflow and Powerglide . . . that’s Chec- 
rolet’s name for it . . . are going to have to 
relearn their driving habits . . . completely 

. and they're going to be delightfully 
surprised. 

The ride’s soft . . . maybe too soft... 

I found out about that when I hit the Bel- 
gian blocks. This is a rough stretch, with 
turns. I still had three passengers with me. 

The rear springs just hit the bumper 
blocks. There! They hit again. Any king- 
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be rocked. The test shows how fast the auto- 
matic drive shifts between Drive and Reverse. 


The brake lever is fi 
that a person can casi 
That foot pedal at th 


is the emergency I mention in 


The photographer 
ercent grade-—with 
ral changes hav aide in the Dyna- 
flow for '51, mostly in the control valves. 


Facts on ’51 Buick Series-40 Special 


Make and model: Buick four-door series 
40 Special sedan. 

Engine: 8-cyl, valve-in-head: 
p.m.; car weight per hj 3 
bore and stroke, 38/16" by 4k; compres: 
sion ratio, 7.2:1; piston displacement, 263 
cu, in. 

Engine piston travel: 
mile at 20 m.p.h.)—3,453. 

Crankshaft bearing surface: 53.58 sq. in. 

Torque: 219 Ib.-ft. at 1,200 

Transmission: Dynaflow torque converter. 

Reur-axle ratio: 3.6:1. 

Steering ratio: 19.8:1. 

Diameter of turning circle: 41° 6”. 

Effective brake-lining area: 161.5 sq. in. 


(in feet per car 


size hump on this road will cause that. This 
car obviously is sprung to carry up to three 
people... Beyond that, you have to take it 
cusy on hard bumps. Car manufacturers are 
always between the hammer and the anvil 
on springing . . . If the springs are just right 
on smooth roads with the seats full, they're 
too soft on bumps. Nash has had the same 
trouble 

There's compensation, though . . . this job 
keeps its feet firmly on the ground despite 
the bumps... . L don’t get any skitterish 
feeling on the turns... 


Hitting It Up on the Loop 


Naturally, I had to try the Special in the 
GM high-speed lane on what they call the 
Loop. Each lane has its own speed. The 
Loop has an electric-eve warning system for 
cars crossing the track. It tells them of the 
approach of any of the big trucks on t 
After all, it takes time to stop a truck that 
really rolling. 

We're making knots now . . 
wrong in this department 
dles hands-off in the turns 
the clock . . . now there’s 90 . . 
creeps up on you without your knowing it 

all of a sudden you're doing . . . there's 
95 now, and I imagine it’s pretty close to 
right . . . now it’s just short of 100 . 

The brakes are okay . . . not too soft, but 
not grabby. And I’ve always liked this foot- 
operated parking brake, by the way. It's 
perfect for the ladies . 

This new kind of gla: 
bothers me... 

Buick for ’51 is introducing an optional 


nothing 


the car han- 


in the windshield 
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.; including 62 Ib. of factory-installed 
equipment height with 5 passengers, 63.4"; 


length with bumpers and ‘guards, 
width, 76.7”; wheelbase, 12 
overhang, 


; front 


st rear, 49.8"; tread, front, 


= seat-cushion width, 
f 33.4”; legroom, front 43.1” 
41.2"; headroom, front 35.5"; rear 35” 
seat height, front 13.5"; rear 1 vertical 
distance, steerit heel to seat cushion, with 
“at in I-position, 5”; front-seat adjust- 

erat 4”; vertical .25”, 

7.60 by 15. 


all-around glare-cutting glass, with particu- 
lar attention to that in the windshield [PS, 
Jan. ‘51, p. 100]. The glass was developed 
by one of the leading manufacturers specifi- 
cally at Buick’s request. It has a bluish- 
int that filters out almost half of the 
s heat rays. In the windshield there 
deeper band of color at the top. This grad- 
ually fades into the tint of the rest of the 
glass. 

It did bother me. I kept feeling as thotighi 


1 was about to drive through a railroad 
underpass. I'm not ready yet to pass on the 
virtues of Buick’s E-Z-Eye windshield, but 


I'd like to remark now that any time you cut 
down glare, you're cutting down light inten- 
sity. That cuts visibility, especially at night. 

1 drove the Special back to the garage, 
and just for luck took a whirl in the 51 
Roadmaster. Like the Special, it has an al- 
most unbelievably low noise level. The 
Roadmaster felt Cadillacky and, of course, 
had a lot more steam with 152 horsepower. 

In sum, I'd say that Buick fans—and 1 
know hordes of them—are going to go off 
their noggins about this automobile. The 
special Special is a valuable addition to the 
company’s line of ca END 


This Month's Shaw-ism 


There is no more excuse for abusing a car 
than there is for whipping a dog. 


in LE 


_ 


Fire Escape to Unfold. Collapsible 

ladders, mounted into windows (inset), 
unfold when needed to form this fire escape. 
A person fleeing from a fire unfolds the lad- 
der at his window, climbs down to the level 
of the window below, unfolds the ladder 
there, and repeats the process until he 
reaches the street. Folded, each ladder 
forms an ornamental grille. 


Turn the page, please, for three more new ideas. 


ice CREAM 
CONES 


Slot Machine to Sell Cones. This 

vending machine, designed to serve up 
an ice-cream cone, offers you a choice of 
four flavors when a coin is put in the slot. 
A built-in refrigerator keeps the ice-cream 
fills hard until they drop automatically into 
cones as needed. 


Sickle to Use Razor Blades. Anyone 


who has old razor blades and some 
stubble grass to trim could put this trimmer 
to good use. Its cutting edge is renewable 
—it consists of four double-edged razor 
blades mounted in a line on a thin metal 
slide. This slips between, and is held by, 
two spring jaws of a holder attached to an 
offset wooden handle. 
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MORE. New Ideas from the Inventors 


Mower to Attach to a Car. 
so it can be readily attached to a farm 
tomobile, particularly a Jeep, this mower 
's engine. Power 
off that is perma- 


Sander Used Like a Brush. A sanding 
tool that can be wielded like a paintbrush 

id to be less tiring to use than the con- 
ventional sanding block. The gadget con- 
ts of a handle, a flexible-rubber center 
section, and a clamping device for at- 
taching a sheet of sandpaper to each face 
of the center secti 


1s om these inventions hi 


C.Wilson,Peterdoare¥ 
106 rorucar science 


C. Steele, 
C. Rugers,Part Sandficld,Ont., Cana 


y hooked into the car transmission but 
not interfere with the normal opera- 
tion of the car when the mower is not in 
use. A coupler on the take-off allows easy 
attachment or removal. 


Ring to Double As Lighter. Pushing a 
latch on the side of this ring ¢: 
wed setting to spring open, spinning a 
wheel against flint to light a wick. A tripper 
built into the band also allows the lighter 
to be operated by pressing the inner portion 
of the ring with the thumb of the same 
hand. 


5 3. €. Hubner, Butter, 
EConwayNY.NV cand V-Amendolara LirooklynNoY. 


Red soldiers on parade carry the Shpaghin ’41 sub-machine gun. 


The samples captured in Korea show the calculated crudity 
that is the real secret of Red armament and logistics. 


By Perry Githens 


"HEN you see the Russian equipment captured in Korea, 
it seems to confirm a dangerous impression shared by 
too many people in this country. 

This is the happy and hopeful thought that the Russians 
are really all thumbs when it comes to machinery. Clumsy 
fellows who don’t know a Stillson from a micrometer, and 
care less, Peasants in uniform, armed with gas-pipe guns, 
who would certainly be no match for a squirrel hunter or a 
rifleman trained to call his shots at a thousand yards. 

It is true that many of the Russian-made weapons I 
saw and handled at Aberdeen Proving Ground look, 
at first glance, like practice work in a school for lady 
welders. It is also true that they can kill you very dead 
at the effective ranges for weapons of their type. 

How good are Russian guns? Just exactly good enough 
and no more. From pistols to machine guns, they are deliber- 
ately made to do a job—without wasting an ounce of metal 
or a man-hour beyond that point. Good, solid, well made in 
the parts that have to be well made or they won't work. And 
just barely good enough in everything else. 

A Yankee gunsmith might choke on his tobacco at seeing 
the workmanship; but he would have to grunt in appreciation 
of design fitted to manufacture and use. 

For Russian weapons are a literal reflection of the 
harsh Asiatic philosophy that life is cheap. Where men 
are expendable, so are guns. And if guns are to be lost 


The Editor, shown above with 


@ Shpaghin, undertook this as- 
signment himself because of his 
special interest in and experi- 
ence with firearms. He has fired 
and stripped down all major 
types and calibers of small 
as an accredited cor- 
respondent since 1942, he has 
observed the fire of non-atomic 
‘ols to 16-inch 
. All weapon photo- 
graphs were made by PS pho- 
tographer W. W. 
U.S. Army Ordnance 
deen Proving Ground, Md. 
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TOKAREV 


TOKAREV 


in the grinding of war we politely call “attrition,” it is 
© to lose cheap guns. 
ethe Tokarev 1930 pistol as a small example of Rus- 
istm Although firing the smaller 7.62-mm. cartridge 
Josely resembles our standard side arm, 


rounded hammer. 

Although sacrificing safety (for the man carrying it) the 
Tokarev has achieved somewhat more simplicity. The ham- 
mer mechanism comes out in one piece; the grips come off 
with the flick of a clasp. And the whole thing is well made. 

‘The Russians don't cheat on the basic stuff. Take their bolt- 
action rifle corresponding to our Springfield: the Moisin- 
Nagant Model 1891. At Aberdeen 1 saw three of them only 
a knowing eye could tell apart. 

One-of these rifles was made in Czarist Russia, Another 
was madéin U.S.A. by Remington—also for the Czar, before 
‘we got into World War L. The third is pure Soviet. 

But while they were made many years and miles 
apart, they miglit have come out of the same machine 
Russian Remington, incidentally, 
Veler. It was made in Connecticut, 


War II. The other one was the Tokarev, Mot! 
So the Russians were a little ahead of us. 
ike the Garand, et Tol " 
have fired both cl 
Garand—maybe better. C: s 
in function and manufacture. It boasts a 
and carries ten cartridges in the magazine to the 
eight. It feels lighter, and the use of stampings and pressings 
makes it much cheaper. 

No Tokarevs had turned up in Korea by year’s end, and 
there is argument about their scarcity in World War II. Some 
think the Russians found them too difficult to make quickly 
in quantity; others that they were dropped because of vari- 
ability in ammunition or that they called for a greater invest- 
tees Gm Somers 
Sime and Big guns. 
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device for venting mosste 
ly the principle widely in 


cia beets oi iin en tah woxoems,. MECTYARET 

But an interesting possibility is that the Tokarev has 
been developed further into a light machine-rifle and 
deliberately kept under wraps. It is known to have ap- 
peared in its original form as a full-automatie. And, 
given lighter construction and longer detachable maga- 
zines, it could be a formidable weapon. 

One of the best of the Russian small arms is the Degtyarev 
Model 1928 light machine gun, opposite-number of our 
Browning Automatic Rifle—the solid, reliable old BAR be, 
loved of U. S, Infantry and Marines alike. Again, the Russidn 
job is light, simple to field-strip or change barrels—a: 
a fraction of the dollars and man-hours that go i 

The Degtyarev is gas-operated, handles 
7.62-mm. Russian rifle cartridge in@lat, circular pand 
47 rounds, side by side, points to center. You can identify 
the Degtyarev in photos from Korea by these round maga- 
zines. I handled only the type issued to ground troops, but 
Roger Marsh sketches several varieties in his excellent 
“Weapons I.”* This “Pictorial Survey of Russian Small 
‘Arms’ is brief but meaty, and more complete than any other 
publicly avaitable material. Marsh calls the Degtyarev “quite 
possibly the best light machine gun of the present time.” 

Heavier Russian weapons reveal the same cold-blooded 
approach to the problem. They are simple, even at the price 
of safety, They are precisely machined wherever precision 
pays off, They are practical: those typically Russian two- 
wheeled machine-gun carts have a lower silhouette than, 
tripod mounts. And it took the Russians to make one 
improvement on the old Maxim water 
that has been around since 1905: 
of the water jacket. Throw in some snow and youre in busi- 
ness; also it will take urine directly in an emergency. 

But it is in their sub-machine guns that the Russians 
excel in calculated erudity. In these burp guns, the 
plumbers have all but eliminated the gunsmiths. The 
Germans contemptuously called them “Woolworth 
Guns.” But they came around to them in the end. 

The original sub-machine gun was the U. S.-made Thomp- 
son, known to Prohibition gangsters as the “Chicago piano.” 

It fired the .45 automatic-pistol cartridge from a round, DEGTYAREV 
drum-like magazine, and its precise gunsmithing was re- 
flected in its price that ran well into three figures. 

The Russian choppers you have seen in so many Red 
pictures took off from there. The first, the Degtyarev M 
1934-38, has the drum magazine snap} 
wooden stock. The Shpaghin M 1 can be identified 
by the magazine well into the gun, and by the 
fie pressed-steel barrel shield to form a muzzle 
. Both have the large trigger and guard for cold- 


SHPAGHIN 
i) 
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“Copyright. 1950, by Roger Marsh, Hudson, Ohio. 
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Russian equivalent of our Brown; 
ing MISI9A4 light machine gun. 
Its gas-operated, belt-fed, air- 
cooled, fires a 7.62-mm. round. 
‘A well-made weapon, 


FLASH HIDER 
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weather use. Anyone who has handled a Garand with gloves 
on knows the importance of this feature. 

The Model 42 Sudarev, howeve ultimate tri- 
umph of the plumbers: it ismadealmost entirely of pressings 
and stampings, ¢ for the barrel and breechblock. The 
is simply a bend in the barrel shield. In this, 

OdeT, the drum gives way to an in-line magazine, curving 
down from the body, which is also the forward grip. 

Like our own and the earlier Sten, all 
of these guns are for easy manufacture and 
operation without close tolerances. The actions just " 
slam back and forth along guides with hardly a thought SUDAREV ‘42 
of tolerances or mud. ‘Ney look even cruder and 
cheaper than our grease\gun — which got down to 
around 12 bucks. And these hargain-basement jobs can 
Kill you just as dead as the oNginal, beautifully made 
Tommy gun. 

This is the hard lessori for all of uy who have inherited the 
tradition of mechanical perfection from the great gunsmiths 
of Europe through the Pennsylvania ahd Kentucky rifles and 
the precision products of Whitney, Colf, Remington, Win- 
chester, Smith & Wesson, and all the othe\s. 

When it was man against man, gun aga\pst gun, the man 
with the most accurate and reliable weapyn had the best 
chance. And it was our own Eli Whitney, 
who made mass production possible half a 


‘And they have made all their weapons to be exp 
able, as they have made men disposable. 


tradition dies hard. We like to start with the best and make’ 
substitutions reluctantly. For instance, there were many 
corner- cutting substitutions mececiaee for the Garand. But 

/ arand incorporating 


‘odifications. amon 
e had to redesign our thinking to come up with ¢ 


ease gun. This give-away job was developed, not as the 
best gun, but as a product design best fitted to its use and 
manufacture. It has the tolerances of a two-bit cap pistol, 
but it works very well because close tolerances were de- 
signed-out. It’s an ugly, clanking killer, but it's as depend- 
able as it is expendable, and is now standard for the U. S. 


Close-up of welding on Russian 
copy of Sten gun. 


fer example of the only way we U.S. M3 

can ‘multiply limited man-hours with unlimited mass pro- ‘OREASE GUN” 
duction to meet the challenge of sheer manpower. END 
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Vacuum Lifts ‘“World’s 
Biggest” Piste Gree Window 
Tue picture above shows a tense mo- 
ment in prepa ro for the forthcoming 
Festival of Britain on the south bank of the 
Thames River. A polished plate-glass win- 
dow, said to be the world’s biggest. is be- 
ing hoisted into position by a vacuum 
gripping device. The window is 50 feet 
Jong, 8 feet wide, and % inch thick. Forty- 
four sucker pads mounted on a steel beam 
held the glass while a crane swung the big 
sheet into position. A pump and tubing 
exhausted the air from the pads. 


Sma ritish Ambulance 
Plane Carries Litter Patient 

By mcrxe the top of the fuselage, as 
shown at left, a British company has made 
an ambulance plane out of a small, single- 
engine lightplane. Made by the Chrislea 
Aircraft Co.. the Sky Jeep will carry a full- 
size stretcher, patient. nurse, medical equip- 
ment. and pilot. 

As a conventional lightplane, the Sky 
Jeep has a capacity of three adults in the 
cabin besides the pilot. It has a maximum 
level speed of 130 miles an hour, 
take off in 540 feet and land in 
total weight of the plane is 
It is powered by a 155-h 
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By Michael Amrine 


DRAWINGS BY RAY PIOCH 


How to 
Build 


STO BEARERS: ucsccascteseceicbccsrcesrararocstot 


HIS is a condensed, down-to-earth handbook for home survival, told mostly 
in pictures and check lists. 

Much that has been printed about “What to Do When the A-Bomb Comes” is 
tragic nonsense—aspirin for cancer. Even the official booklets say mainly, “Keep 
calm, keep covered. and follow directions.” The $64 questions are, “What direc- | 
tions, from whom?” and “How calm can you get?” i 
Too many directions for taking atomic attack assume adeq g, full 
ry protection, and a civil defense operating like a well-run public utilit 


ate wan 


Such a civil-defense organization simply does not exist on a scale comparable to 
the problem. The hard truth is that the most you can expect from civil defense will 
be control and rescue work after a bombing. The most effective preparation for 
atomic attack will be family by family, house by house. 

So your civil defe ins at home—particularly for the two-thirds of all fam- 
ilies that live in individual houses. It is estimated that half the probable casualties 
might be avoided by proper preparation. 

Here, then, is what you can do with planning and plain hard work to increase 
your family’s chances of survival. Most of the things you can do right now are things 
you should do anyway to make your house a safer place to live, come what may .. . 


Alll of the ideas are practical and possible in the experience of those who know 
the factors involved. The author, Michael Amrine, has long been identified with 
atomic affairs, and formerly served with the Atomic Energy Commission, However, 
the opinions expressed here are his own and the editors’, and do not necessarily 
reflect the official views of the many atomic experts, national and local civil-defense 
authorities, engineers, builders, and others consulted. —the Editors. 
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A refuge room in your own house is 
the best defense against atomic attack. 


YOU cannot escape an atomic bomb, but 
there is something practical and patriotic 
you can do to prepare for atomic attack. A 
millionaire could not construct a completely 
A-bomb-proof shelter, but the average hous 
holder can make a worthwhile refuge room 
in the average basement 


It will help to know what NOT to do. 
© Don’t blackout your house. With radar 
bombing and, possibly, guided missiles, 
lights won't make much difference. Along 
the coast, however, the sub danger may 
require dimouts. 

@ Don't tape windows. It's practically 
useless against an A-bomb blast 

@Don't buy a Geiger counter. Unless 
you're an expert, it will probably only 
confuse you. 

© Don't buy a 
only help for rad 
blood transfusions. 

© Don't hoard food. If your area is so 
badly hit that food supply is disrupted 
more than a few days, you'll have to 
leave it behind when you get out. 


diation “remedy.” ‘The 
tion injury is rest and 


First, you should know that what is to be 
ared most in atomic attack is not radia- 
but the more fami forces of heat 
and blast. In other words, the job is to set 


DAMAGE AREA 
FROM DIRECT HIT 


A-Bombs don’t have to hit the bull’: 

ar miss still destroys the target. This 
people miles from a war plant are in the dan. 
ger zone—and people next door to the pla 
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up protection against a big fire and a big 
wind. 

So imagine that your house is in a cyclone 
or hurricane belt, and next door to a gas 


This means that your greatest threats are 
flying glass, falling objects, collapsing walls 
or floors. And fire. Most of the damage in 
Japan was from fir 

So follow these general principles 
ing the place for your refuge room 

1. It should have two exits, at least one to 
the outside. Remember that getting out is 
as important as getting in. 

Keep it out from under those parts of 
the house with heavy furniture or appli- 
ances, and away from the furnace or oil tank. 

3. Pick the corner of the cellar that meets 
requirements 1 and 2 and has the least 
windows or exposure. 

Once you have selected the best site, 
clean out the whole Remove all the 
family junk that accumulates in any cellar. 
Take down high shelves. Make rough shut- 
ters for any windows. Move in the heavy 
old table or workbench that is the white 
elephant in so many homes: hunching under 
such tables saved thousands of lives in Eng- 
land and Germany. 

Then collect the emergency equipment, 
remembering that you are building a refuge. 
not a rumpus room. There are pi 
check lists in these pages to help you m 


pick- 


ures 


DAMAGE AREA 
FROM NEAR MISS 


need not be > a direct hit (see 


above 


resigned 
Both need refuges. A shelter ca 
you from a burst 4,000 feet away 

be vital for a burst four miles away. 


One n 


your own plans to fit your own circum- 
stances. 

Finally, strip the whole house for action. 
While you will not get rid of all the family 
treasures and comforts, there are things 
around any house that would become a 
menace in a shaking concussion. Some of 
them, at least, can be disposed of where 
they can do no harm. 

Enlist the whole family in Operation 
Cleanup. There isn’t a closet or a kitchen 


A bank 
vault is a safe place, but it might be a 
good idea to photostat the most valuable 
papers. Keep one set of copies yourself; 
distribute others among relatives. 

Make sure these are safe: birth certifi- 


Protect your records, too. 


cates, marriage and divorce certificates, 
deeds, social-security numbers, bank- 
hooks and statements, insurance policies, 
military discharge records, stock and bond 
numbers, wills, and next-of-kin names 
and addresses. 

Keep ii in your first-aid kit: a list of each 
persons's blood type 
physical conditions, 


or diabetes. This information, together 
with identification papers, should also be 
carried by each person at all times. 


cupboard or a toy box that couldn’t stand 
a healthy weeding out. Let children help 
hy snooping out the oily rags, furniture 
polish, and other fire hazards grown-ups 
may overlook. 

‘And after you've done all you can, re- 
member that nothing stays done. Inspect 
your equipment constantly. Go over the 
check lists regularly. Test your extinguishers 
and lights. Rotate the food supplies. Give 
every member of the family a specific job to 
do, and then get a report that it has actually 
heen done. 

If anything happens, you'll be glad you 
were ready. If nothing happens, you're 
still ahead of the game. You have just two 
very hard things to do: one, to get ready; 
two, to keep going. 

In doing these things, you and your fam- 
ily will be assuming an attitude and forming 
a habit more helpful to defense than Geiger 
counters. By. building your family foxhole, 
you will also be building the state of mind 
that can resist the pressures of aggression 
as well as the shocks of actual atomic war. 


Turn the page to see one family foxhole. 


Some Answers for 
A-War Questions 


How bad is the A-bomb? The bomb is 
mainly a big wind and a big fire—bigger 
than most people can comprehend. It can 
knock down brick buildings a mile away, 
flash-burn timber two miles away. Besides 
the fires set directly, damage to power lines, 
gas mains, lamps, and furnaces starts hun- 
dreds of secondary fires. It is this ability to 
destroy such a large area that makes the 
A-bomb a revolutionary weapon. A single 
bomb could knock out most of a big city’s 
fire-fighting equipment, hospitals, utilities. 
What about the H-bomb? It's still only a 
.. If perfected, it would 
wreak the same kind of damage as the A- 
bomb, but over a still larger area. 

What should I do about radiation pro- 
tection? Stop worrying. If you're close 
enough and exposed enaugh to get direct 
radiation from the burst itself, you're likely 
to be killed by blast, fire, or flying debris 
anyway. Shelter will guard against radia- 
tion, even under the bomb. If the bomb 
explodes i . as seems likely, very 
little radiation will linger after the burst, 
Won't I be safer in a community shelter? 
Possibly. And perhaps more comfortable, 
too, since many will have shower rooms, 
kitchens, first-aid stations, and utilities. But 
you may not be able to get there during an 
attack, Besides, World War II experience 
indicates most people prefer to take their 
chances at home—London’s ample commun- 
ity facilities were never fully used. 

Should I build a back-yard shelter? If 
you lack a basement, it might be advisable. 
But be sure it won't cave in on you. For a 
7-£t. deep, 7-ft. wide shelter, make the walls 
of corrugated sheet metal or 2-in. planks on 
4 by 4 studs. Tie opposite wall studs top 
and bottom with 4 by 4s. The roof should 


“be completely separate, with 2 by 6 rafters, 


spaced 16 in., supporting 2-in. planks or 
corrugated sheet. Support the rafters on 
2 by 6 sills set in the earth outside the walls. 
Cover the roof with three feet of dirt for 
radiation protection. Make two entrances. 

What should I tell the children? The 
truth. They need to know for their own 
safety. Teach them where to go in a raid, 
how to “hit the deck,” and what to do if 
they become separated from you. Don’t 
scare them, but don’t make it a game, either. 


marc 1951 115 


CORNER BRACES REINFORCE 
HOUSE AGAINST TWIST ACTON 


PS HANDBOOK FOR SURVIVAL feat 


What You Need in 
a Basement Foxhole 


EQUIPMENT 
INCLUDES HAND EXTINGUISH. 


ERS, GARDEN HOSE, STIRRUP 
PUMP, PAIS OF WATER AND SAND 


WAROWARE CLOTH KEEPS OUT 
SPUNTERS FROM WALLS ABOVE 


ies sta rai ica cil 


If your house has no baser 

or earth and logs against an outside 

a heavy table next to that wall on the inside 
(inset) to catch beams if any should fall. 


Gully outdoors offer more protecti 

than lightly built, basement-less house. Lie 
face down, with head in crook of arm. Do 
this, too, if you're caught outdoors by a burst. 


CANS MaKt 
RERECTORS 
STOVE CHIMNEY 


INSIDE ScREENs 
STOP RLYING GLASS 


e 4 
Simple preparations, such as those suggested 
in drawings above, can help a great deal. Put 
screening inside windows ss can be as 
dangerous as bullets. Keep € n cords han- 
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t-less home is also w 
But not near outside wall 
cellar refuge. Choose interior, non-loi 


Underground in yard may be advis- 
able, particularly if big windows, lack of bas 
ment leave house too open. Build shelter car 
fully, with adequate bracing, drainage, exits 


- PUT DECORATIVE 
WORK COOKING 


CHOOSE CANNED 
FOODS CONTAINING 
Uguibs, FoR WATER 
MAY BE SCARCE 


dy for the return of power. Until then, candles 
in tin-can reflectors and kerosene la 
into stove with can chimney will serve. 


Colonial fireplace accessories can help cook. 


Check List of 
What You Need in 
Your Refuge Room 


Tools and Equipment: Jacknife, pick, 
shovel, Boy Scout type of hand ax, crow- 
bar, hammer, saw, pliers, adjustable steel 
lally columns (to support first-floor joists), 
wrenches, extra door bolts, hinges, pad- 
locks, wallboard (for covering broken 
windows), extension cords, lamp sockets, 
bulbs. 


Medical falves for burns, gauze 
bandage, compresses, adhesive tape, 
splints, chlorine tablets (for purifying 
water), mechanic’s soap (for washing off 
possible radioactive dust). 


Fire-Fighting Equipment: Hand ex- 
tinguishers, stirrup pump, empty buck- 
ets, buckets of sand, buckets of water, 
garden hose (with coupling for attaching 
it to indoor faucets). 


Lights: Battery-powered lights, kerosene 
lamps, candles, drop light. 


Food: Canned food (choose fruits and 
vegetables packed with liquid), bouillon, 
dried milk, powdered cocoa and coffee, 
raisins, chocolate, dried fruit. 


Cooking Equipment: Skillet, teakettle, 
covered pot, can opener, brazier, char- 
coal, bricks and grate (for improvised 
fireplace), fireplace fittings (so you can 
cook in regular house fireplace), jellied- 


alcohol stove, extra cans of jellied alcohol, 
outdoor grills, clean five-gallon cans 
waterproofed ‘matches (in tin box or 
dipped in wax), kitchen soap, scouring 
powder, steel wool, basic chinaware, 


Clothing: Underwear, socks, old coats, 
coveralls, overshoes, rubbers, boots, old 
gloves, rain coats, waterproof fabric, 
sweaters, jackets, bandannas (for radia- 
tion or smoke masks). 


Furniture: Heavy tables, bunks, 
benches, wheeled cart (for basic evacua- 
tion kit), packing boxes, trash cans with 
, duckboards (for damp floor). 


Valuables: Extra pair of glasses, lockbox 
(for valuable papers), money (in small 
bills). 


Miscellaneous: Battery radio (car radio 
will also work), wind-up clock, maps of 
city and county, books, writing materials, 
eye goggles (for smoke or radioactive 
dust), old newspapers. 


in 
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Air Force to Get Giant Turboprop Transport 


Tue U.S. Air Force's first turboprop 
transport airp! is in the making. A year 
from now the prototype of a turbine-driven 
Douglas C-124A Globemaster II, capable of 
transporting more than 37 tons, will be 
ready for its test flights. 

This will be the first adaption of the gas 
turbine, heart of all the USAF jet fighters 
and bombers, to military transports. So 
equipped, with turbines tuming propellers 
instead of supplying jet thrust, the Globe- 


Heavy snow won't stop cars fitted with 
these “snowshoes.” They are full caterpillar 
tracks on a frame that fits over an ordinary 
automobile. The rear wheels drive the 
tracks, while a bar controlled by the steering 
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master will fly faster and farther with a 12%- 
ton greater load than it can now with recip- 
rocating engines. 

The flight deck will be pressurized. De- 
spite a boost in the gross weight from 175,- 
000 to 200,000 pounds, the plane’s take-off 
distance will be reduced and it will climb 
ter. That's because it 100 horsepower 
| almost double the power of the piston- 
engine version, which has been in produc- 
tion for a year. 


wheel operates emergency-brake cables for 
turning. Leonard N. Le Page, the young 
Roseville, Mich., toolmaker who invented 
the snow tracks and has been testing them, 
reports they can be put on in an hour. 


j losers 


/ 


TRACKS CONVERGE 
TO COMMON SEQUENCE 
‘OR RUN-OUT GROOVE 


Two Records Tell 256 Stories 
Your junior disk jockey will 
self busy with these phonograph records 
that tell a new children’s story every time 
they're played. A tricky grooving method 
that puts four separate sound tracks on each 
record side makes it possible for two disks 

to spin as many as 256 yams. 

The four separate tracks start at points 
90° apart on the margin of the record, spi 
inward as shown in the drawing, and then 
converge near the center in a common run- 
out groove that trips an automatic changer. 


When the needle is set down, chance alone 
determines which of the four grooves will 
be engaged. 

The stories are worked out in dovetailing 
sequences so that any one of the four stories 
on the first side will be logically continued 
by any one of the four on the second side, 
and so on throughout all four sides, Since 
there are four stories on each of four sides, 
the total number of possible combinations 
is 4x 4x4 x 4, or 256, 

The Atlantic Recording Corp., of New 
York City, sells the two-record album, called 
“The Adventures of Johnny,” for $2.35. 


Industrial TV Helps Load Scrap into Railroad Cars 


Wrrnr the aid of a television sereen (ar- 
row), the General Motors worker at right 
can see how he is loading metal scrap into 
railroad cars outside the plant. From his 
control panel he operates a compressor that 
squeezes scrap into blocks and a conveyor 
that carries them to the car. He can also 
move the car as it fills up so the load will 
be evenly distributed. The TV camera is 
mounted on the roof of the building and 
transmits pictures to the screen in the plant 
The inset shows a close-up of the screen. 


New Harmonica Has Horn on Side 

Tne amplifying horn on the new plastic 
harmonica below helps a beginner sound 
like a professional, according to the Magnus 
Harmonica Corp., of Newark, Moving 
a hand over the bell of the horn produce: 
violin sounds and other special effects 
Tuned in the key of C, the washable instru. 
ment has six holes and 12 reeds. It is 3 
inches long, and comes in red, blue, and 
green. It is priced at about 40 cents. 
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First U. S. Swept-Wing 
ighter-Bomber Tested 


Fo the first time since the jet airplane 
became a factor in the world’s air forces, 
the USAF is going to be liberally equipped 
with a swept-wing plane designed both for 
fighting aloft and for attacking enemy 
ground troops. Republic Aviation Corp. of 
Farmingdale, N. Y., will produce the planes 
in quantity. 

A modification of the  straight-wing 
Thunderjet thrown against the Communists 
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Here Are Jets 
Under Two Flags 


in Korea, the new plane is designated the 
F-84F. Its fixed armament consists of six 
50-caliber machine guns. It can carry up 
to 24 five-inch rockets. With two 1,000- 
pound bombs it can also tote 18 rockets. 
Its speed is “well over” 600 miles an hour. 

Now see the opposite page for a British 
version of the fighter-bomber. 


British Fighter-Bomber Can Chase Angels 


(ONE Biitish version of the fighter-bomber 

is the Gloster Meteor F Mark 8. It 
has a rocket-like climb, attested to by the 
above of its vertical ascent. Unlike 
the newest fighter-bomber of the USAF, it 
does not have a swept-back wing. Powered 


, it can fly at 5! 


by two jet engines, 
hour at 10,000 f 

The two pictures were taken by Russell 
Adams, Gloster Aircraft Co. photograph 
from the rear seat of a companion plai 
the two planes looped together. 
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a 


Gyrobus looks just like gas-driven one when 

running in street (above). But power comes 

from generator turned by free-sp flywheel 
(drawing, right). To bring rotor, back 

speed along route, some stops are “recharging 

As shown in photo and drawing at far 

arms feed tor, which now 

flywheel again 

though 


h. 


Swiss Bus 
Runs on 
Flywheel Power 


HERE'S a bus in Switzerland that may 
fulfill the dreams of straphangers and 
y fathers alike. It has no internal com- 
bustion engine to make noise or fumes, no 
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it to a restricted route, no 
clumsy storage batteries to eat up weight 
and space. Its power comes from a big, 
free-spinning flywheel. 

The flywheel, “wound up” to speed in 
the garage. turns a generator that feeds an 
electric motor to drive the rear axle. There's 
no connection to outside power when the 
bus is moving, all the driving energy coming 
from the inertia of the steel flywheel, which 
is about six feet in diameter and weighs 
more than a ton. 

Friction losses are so nearly eliminated— 
the rotor spins on specially lubricated, 
heavy-duty ball bearings in a case filled with 


trolley wires to 


hydrogen (which offers less resistance than 
air)—that it will run for 10 hours without 
load before stopping. Even pushing a 12- 
ton bus, a single wind-up should last four 
miles of city traffic, allowing for the usual 
stops. 

But four miles isn’t a very long bus route, 
so the Gyrobus makers, Oerlikon Machine 
Works, have provided a way to “recharge” 
the rotor while the bus stops for passengers. 
Contact arms on the roof raise to connect to 
a power line. A switch then lets the genera- 
tor on the rotor shaft act as an electric mo- 
tor, spinning the rotor back to full speed, 
3,000 r.p.m. 


Photo made duting construction shows rotor 


(center) without motor-generator. In rear is 
driving, motor, surrounded by control equip- 
ment. Bus has batteries for lights and controls. 
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ker above can sketch blackboard 


without havi 


an audience. As 
before him, the 


to crane his neck to face 


he draws on the device 


image is projected by an 


Blind ‘‘See" How Radio Tube Is Built 


w is 30 tim 


Tie giant radio tube t 
the size 
duplic 
uets, Ltd 
sons to visualize 
In _ the 


right reads Braille description 


it in every detail. The Jel 
le by the Mullard Ele 

of London, to enable 
how a radio tube i 
blind 


constructed photo, man at 


with his fin 
gertips and explains the various parts of the 


tube as they are touched by his friend 


Y] et 


Drawing and Diagram Projector Is Lecturer’s Aid 


luloid. Not 


mirrors onto a screen, Called the Screen 


Scriber projector, at right above, was 
invented by David O, Woodbury, a writer 
of La Canada, Calif. The Army is testin; 


it as a new educational tool. 


Radio-Controlled Cart Caddies, Mows 


nan without enough 


Tne tired busine 


energy to golf bag can still 


ame and do his club a favor at 


enjoy the 


the same ti he contrivance belc 


Designed | f Portland, Ore 
gon, it's a caddie cart and power laws 
nower all in one, and is remotely controlled 

itter pictured in the 


by the miniature transr 


hand. Here it’s at the: Lake 


Skiing 


Caen 


Skiers can now make it snow while the 
sun shines with this new artificial-snow 
machine that works Ii refrigerator. 


By George H. Waltz, Jr. 
PS PHOTOS BY W. W. MORRIS 
Now they're making artificial snow for 
skiers when the weatherman fails to 

provide the natural variety. And they 
aren't doing it by seeding clouds with dry 
ice or by feeding crushed ice into air blow- 
ers. They're doing it the same way your 
refrigerator works—by cooling a liquid 
through the rapid expansion of a gas. The 
liquid is water and the gas is air. 

‘The snowmaker, now being tested on the 


Fans Get 


Big Boulder ski slope at Split Rock in 
Pennsylvania's Pocono Mountains, consists 
of a special nozzle through which a high- 
pressure mixture of air and water is sprayed 
at supersonic speeds. As the air leaves the 
tiny holes in the nozzle, it expands and 
loses heat so rapidly that it chills the water 
spray to form tiny crystals of snow. 

According to the inventors, the technical 
staff of the Tey Manufacturing Corp., of 
Milford, Conn., any kind of snow, ranging 
from the coarse granular variety to fine 
powder, can be made by varying the pro- 
portions of air and water. 

At Big Boulder, where a special demon- 
stration was staged recently for PS, fifteen 
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The: 
Biving 


such nozzles can be put into operation 
along a 1,900-ft. ski slope. Air and water 
pipes, provided with a series of take-off 
valves, run up the full length of the skiing 
area. Thus the plastic hoses that feed the 
nozzles can easily be connected into the 
supply lines at any point to provide snow 
wherever it may be needed to cover bare 
spots or make a new surface. Valves 
each nozzle allow the air-and-water mix- 
ture to be varied to produce the type of 
snow desired. 


Uses Two Miles of Aluminum Pipe 


Four 112-hp. Diesel-powered compres- 
sors provide the large quantities of high- 
pressure air needed, while a gasoline-driven 
pump supplies the high-pressure water. So 
far, in tests, air and water pressures of 40 
pounds per square inch have proved best. 
Almost two miles of four-inch aluminum 
pipe are required for the main air and 
water feed lines that extend up the ski 
slope. 

Under ideal operating conditions, which 
means an outdoor temperature under freez- 
ing but above 10° F., the $80,000 Big 
Boulder installation is designed to make a 
ton of snow a minute. It has been estimated 
that with all nozzles operating, it will be 
possible to blanket the entire 400,000 
square-foot ski area in 45 hours. With the 
new snow-making equipment, Big Boulder’s 
operators hope to be able to offer good 
skiing earlier in the fall, to have better 
skiing all winter long, and to extend the 
season far into the spring. END 


Close-up of snow nozzle above shows ring of 
small-diameter holes through which air-water 
mixture sprays at supersonic speeds. At right 
above, rapid expansion of air as it leaves nozzle 


Bi 


Take-off valves are spotted along the air and 
water lines. Plastic hoses leading to the snow- 
making nozzles can be connected at any point 
‘on the slope where snow is needed. 


Snow-making nozzles usually are mounted on 
metal tripods so that snow is sprayed out at 
tof about 5 ft. This allows the snow 


cools water to form tiny snow crystals that 


When not 


settle on ground to form a blanl 
and lines 


in use, nozzles are disconnected 
drained to keep water from freesing. 
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Parachute Container May Land Squad of Troops 


‘Tue U. S. Air Force may someday para- 
chute entire infantry squads in containers 
from airplanes. Engineers of the Air Ma- 
teriel Command at Wright-Patterson Air 
Force Base in Ohio are getting ready to 
test such a container, capable of holding 3 
tons of personnel and equipment. 

If the system is adopted, it will be the 
first time men have been dropped in a box. 


The container consists of a tubular frame- 
work walled with aluminum sheet. A single 
100-foot parachute may be used for loads 
up to 1% tons and two for 3-ton loads. Four 
air-filled rubber bags on the bottom of the 
box will cushion its landing. The container 
may also be used to drop a complete 
weather station (right above), rescue sta 
tion, or Arctic-survival hut. 


Pre-Loading on Truck-Top Platform Speeds Air Freight 


‘Tne simple platform-superstructure shown 
above mounted on a truck chassis was de- 
signed by Air Cargo Terminals at Kansas 
City, Mo., to speed up the loading and un- 
loading of cargo aircraft, thus saving pre- 
cious plane time on the ground. 

Instead of transferring individual items 
to a plane waiting to take off, a complete 
cargo load is prepared in advance and 
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placed aboard the big platform. When an 
aircraft is ready to receive its load, the truck 
is driven to the plane, and the driver posi- 
tions cargo-door-level platform for a 
quick transfer. 

Cargo Ready-Load is made by the Crims- 
co Manufacturing Division of Truog-Nichols, 
Inc., Kansas City. Each superstructure is 
custom-built for a specific truck chassis. 


Dr. G. Failla, designer of new 
radium gun, exhibits model of 
its “business end.” Pattern of 
25 converging beams is formed 
by ring of holes to which he 
points. 


BEAMS EMERGE 
THROUGH 35 
WOUS IN 
BlocK OF tao 


PATIENT ON 
‘ADJUSTABLE PLATFORM 


$250,000 radium “gun” will begin 
treating cancer patients this spring at 
Roosevelt Hospital, New York City. It will 
wield the largest amount of radium assem- 
bled anywhere for medical use—50 grams, 
valued at $1,000,000. Experts hope one- 
hour treatments will prevent serious cases 
of cancer from reaching advanced stages. 
The 3%-ton gun employs a novel and 
simple design worked out by Dr. G. Failla, 
of Columbia University's College of Physi- 
cians and Surgeons. Within a massive cas- 
ing of steel-jacketed lead, a 12-inch ring- 
shaped holder contains the radium in 25 
capsules. Through corresponding holes in 


“Big Bertha” 
Beams Radium 


the lead casing, a sheaf of converging 
beams is directed upon a patient. All 25 
beams come to a “focus” about four inches 
beneath the skin to treat deep-seated tumors. 
Thus their destructive power is concen- 
trated where it is wanted, and not upon the 
skin, where only six beams overlap. 
Though radium emits its rays constantly, 
the gun can be turned on and off. A re- 
mote-controlled, motor-operated plunger 
retracts the radium holder into a tankful 
of mercury, interposing about five gallons 
of the liquid metal between the capsules 
and the ray-exit holes. The mercury acts as 
shielding and shuts off the rays. END 
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Troup mE front-whe 
justments are simplified v 
nut, The threaded hexagonal part 
onto the a until just the 
exerted against the antifriction 
Then the round collar is lined up wi 
the hole in the axle, snapped on the hexag- 


ing ad- 
two-piece 
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Turbine Locomotives Go to Work 

Tie latest development in locomotives, 
the gas-turbine electric (PS, July “49, p. 98) 
has passed its preliminary tests and is going 
to work. After an 18 months’ workout of 
the prototype under operating con 
above), the 
dered ten 4,500-hp. 
Electric. Meanwhile 
hp. rival (left 


actual 
Union Pacific has or 
versions from General 
Westinghouse’s 4,000. 
rail-tested. 


I 
ditions 


onal portion, and the cotter pin inserted. 
Interlocking teeth allow adjustment to line 
up the pin holes without changing the ad- 
justment of the main nut, as is usually neces- 
sary with the regular castellated type. The 
nut is made in all sizes by the Advance 
Service Co., of Los Angeles. 


Floor Machine 
Does Three Jobs 


HANKS to a versatile electric floor ma- 

chine, recently introduced into this 
country from England, a housewife now 
scrub, polish, and vacuum-clean floors 
with the same appliance. Consisting of a 
%-hp. motor and vacuum blower on a 
forked handle, the chine has _ inter- 
changeable bases for different cleaning 
jobs. One base polishes or scrubs wood, 
cork, linoleum, rubber, or tile; another 
vacuum-cleans rugs. Distributed by Colum- 
bus, Inc., of New York City, the cleaner 
is priced at $185. A tank for drawing 
off dirty scrub water costs $40. A set of 
furniture-cleaning tools is also available. 


As the polisher glides across the wood floor 
below, dirt is sucked into the dust bax. Special 
brushes are attached to the base for the bumish- 
ing operation. 


Whirling brushes on machine's scrub-polish hase whip up soap suds to clean floor. 


Dirty suds water is drawn off the scrubbed 
by the nozzle attachment abor Water 


flows through an extension hose into a tank, fas~ 
tened to the cleaner in place of the polishing base. 


about to be 
e at right be- 
The scrub- 


jump uni 
fitted into the vacuum-cleaner ba 
. Wing nuts hold it in plac 

id polishing b 
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Chrysler Lifts Hood on 
Most Powerful Car Engine 


New 180-hp. V-8 boosts power one-third HE dream of every automotive engineer 
over earlier straight eight, has 7.5 to an engine that v produce a lot more 
1 compression, and likes regular gas. power and use less gas. Last month the 
Chrysler Corporation announced that it had 
By Devon Francis one-a brilliant new overhead-valve V-8. 


and Frank Rowsome, Jr. Here's what Chrysler claimed for it: 
pe CaOved WY Nawunt Lucmaen’ © 180 horsepower at 4,000 rp.m.—the most 
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SEALED.IN 
SPARK PLUGS 


shaft, pushrods, double rocker 
s stand out in this display cutaway 

f ring 
Chrysler Imperial. 


powerful passenger-car engi x made 
A compression ratio “of 7.5-to-1 without 
knocking on regular gas; and 
@ Fuel consumption averaging 10 percent 
less than that of the previous big Chrysler 
engine, a 135-hp. L-head straight eight 

What this means is that the new engine 
gives 33 percent more power 
than the old engine, which had practically 
the same piston displacement. Moreover, the 
fuel burns so completely in its combustion 
chambers that the problem of carbon de- 
posits practically disappears. 

All this sounds incredible in view of the 


on less 


maniroro 
nor SPOT 


¢ brains that have been 
ines for the last half 
Progress has usually come in little 
steps, a bit more horsepower here, a little 
less friction there. But Chrysler's new V-8 
a big stride 


number of 
working on better er 
century 


performs 

The he a type of 
combustion chamber new to American auto: 
gine designers in past years have 


t of this engine is 


mobiles 
put all sorts of weird-shaped heads on top 
of the cylinders to make the fuel-air charge 
burn evenly 
sion ratios have gone up 

Chrysler has adopted a plain hemisphere 


without pinging, as compres- 
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Water-jacketed throttle body is Chrysler's an- 
swer to pesblem of carburetor icing and stalling 
‘on moist, cool days. Hand shows inlet and out- 
let on carburetor base for warn wate 


for a head. Its insides are as round as an 
Eskimo’s igloo. 

That isn’t all, of course, that they have 
done to their engine. The stroke has been 
clipped until it is shorter than the bore. A 
short stroke conserves power. To reduce the 
amount of machin¢ nd cut friction, they 
have managed to work sixteen valves off one 
camshaft, The camshaft is po ned not on 
top of each bank but down in the V between 
the banks. They have bathed the valves in 
water to make them run cooler. 


Fuel-Air Mixture Evenly Distributed 


They have also devised a system of intake 
manifolding and carburetion that eliminates 
fuel condensation after the charge leaves the 
carburetor. By doing that they confined the 
function of the manifold to what it ought 
to be—a distributor of fuel and air to the 
cylinders. The manifold doesn’t have to be 
used, as it is in most engines, as a revapor- 
izing unit for the charge. It distributes the 
fuel-air mixture evenly among the cylinders. 

That is ever more important as compres- 
sions go up. If the charge to one cylinder 
runs lean, the ignition timing must be re- 
tarded to prevent a knock in it. Retard the 
spark and you waste power. 

They've also put a lot of little design 
refinements into the engine. Things like cam 
lobes with unusually gradual opening and 
closing ramps. There’s a water jacket around 
the throttle body to stop any tendency 
toward throttle icing and stalling on damp 
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Intake manifold is divided into two sections, 
each fed by one side of dual carburctor. Each 
section fecds mixture to two center cylinders 
in one bank, two outer cylinders in other, 


days. The automatic-choke system has been 
carefully calculated to lose warmth just 
the same rate as the engine, preventing 
ing when the car is restarted while 
arm. The distributor has a twin- 
aker system that stretches out the “dwell” 
period, giving stronger ignition at high 
engine speeds. 

Within the Chrysler Corporation, the V-8 
is referred to as “an engine man’s engine.” 
It certainly was built with every funda- 
mental stick known to the trade. The 
started from scratch with prin- 
known the world over. To quote from 
Chrysler's own description: 

“It is a well-known fact that a sphere has 
the lowest surface-to-volume ratio of any 
geometrical solid. Therefore, the Chrysler 
hemispherical combustion chamber has the 
lowest surface-to-volume ratio practical in 
an engine employing a flat-top piston. As a 
result, minimum heat loss occurs through 
the surface of this chamber. In addition, the 
compact chamber ensures more complete 
combustion of the fuel; and the short flame 
travel significantly reduces combustion time”. 

That's big talk, but Chrysler backs it up. 
More of this engine's heat goes into power, 
less out through the radiator and the exhaust 
pipe. The better mileage it can get from a 
gallon of gas is indirectly attested to by the 
fact that the radiator-core area has been cut 
down by almost a fifth from what it was in 
the in-line eight, even with a third greater 
output. The fan diameter, the number of 


Piston is temperature-compensated to 
control slap, Note shortness of con 
rod, Recesses in top of piston give 
clearance for high valve lift. 


blades, and the fan speed have all been 
reduced. That’s because less heat—which 
means power-is dissipated to the air. 

In all engines an unavoidable power loss 
is due to friction at the crankshaft and con- 
necting-rod bearings, and in the valve train. 
However, a major frictional loss normally 
results from the sliding contact between the 
piston and the cylinder walls. This slid 
friction is proportional to piston velocity, 
which lessens with a decrease in stroke. 


3% inches and piston speed has 
creased about 26 percent. This 
with the same rear-axle ratio, each piston in 
the V-8 will travel 148,500 feet in 100 miles 
of driving, as compared with piston travel 
of 199,500 feet in the earlier ine eight. 

One effect is a marked reduction in pow- 
er loss caused by friction. The new Chrysler 
engine produces one horsepower for each 
5.13 pounds of engine, as compared with 
one horsepower for each 7.42 pounds in the 
old in-line. 

If that hemispherical head is so good, why 
hasn't it been widely used before? The an- 
swer is that it cost too much. Hemisphere 
chambers have been used in some high- 
priced European car engines and in aircraft 
and racing engines. They require positioning 
the valves and their stems at cockeyed 
angles to accommodate the curve of the 
head. That’s complex and expensive. Some- 
times it has involved the use of multiple 
camshafts. The cost always has prohibited 


Hemispherical chamber, up-down valve position, 
show in photo of one head. Intake valves (upper 
row) are 1 13/16 in. in diameter, have a lift of .378 
in. Hole for spark plug is at left of the valves. 


mounted on 
d'springy pad presses 


Pivoted pla: 
the timing-chain cover, 3 
it against chain. TI pos whip from de- 


veloping as the chain loosens with long wear. 


use of the hemispheric head in  mass- 
produced cars. 

To get it, Chrysler has had to find a way 
to manufacture it at a price that the car 
buyer could afford. The engine still isn’t 
cheap. It will go into only the two fanciest 
Chrysler passenger vehicles for the present. 
But it’s here, with its king-size valves—and 
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those valves are the other big half of the 
secret that gives the new engine its ex- 
tra performance. 

In the Chrysler engine the valves are 
positioned one above the other. Due to the 
curvature of the combustion chamber, put- 
ting the valves side by side would have 
splayed out the pushrods so far in a hori- 
zontal plane that it would have taken an 
we six feet long to accommodate the 
rods alone. 

By using two rocker-arm shafts for each 
bank of cylinders. they kept the valve mech- 
anism, operating off that one camshaft, 
within the length of the cylinder bloct 
Even so, it took some fancy juggling with 
the pushrods, They angle off in two differ- 
ent planes to open the intake and exhaust 
ports. 

It is the size of those valves, and of the 
combustion chamber, that lets the engine 
breathe more easily and cuts down carbon 
deposits. When they tore down one of the 
new V-8's after 40,000 miles of testing, wha 


Scooter-Car Gives 60 Miles Per Gallon 

Hate motor scooter, half car, this odd 
three-wheeler is built by the B and B 
Specialty Co., of Rossmoyne, Ohio. Ten 
feot long and 52 inches wide, the Broganette 
seats two. A 10-hp. air-cooled Onan en- 
gine is mounted in the rear. The de luxe 
model shown has three speeds forward, can 
travel 50 m.p.h., and gives 55 to 60 miles 
to the gallon. It sells for $550. 


Rubber board Trim Turns Corners 

Tis new, inexpensive baseboard, sold by 
the Cass Products Co., of Chicago, is made 
of live rubber. Used to replace worn or 
broken quarter-round trim, Sani-Base is easy 
to fit around corners and in odd-shaped 
spaces. It’s applied with a rubber cement as 
shown in the photo at right. Inset shows the 
‘irtight, insectproof seal that the strip makes 
it the floor and wall surfaces. It is 
lable in a variety of colors. 
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carbon there was could be wiped off with a 
rag. 

The size of the chamber permitted them 
to put plenty of space between the valves. 
So the spark plug could be put nearer the 
center of the chamber. This results in a 
short flame-travel through the fuel-air charge 
and in better combustion. The engine has 
comparatively little tendency to ping be- 
cause there's no hot spot in the cylinder 
head to fire the charge before the spark 
from the plug is introduced. 

Chrysler says that the new engine can 
easily go to an 8-to-1 compression ratio—or 
higher—if and when better fuels become 
available, There is room in the combustion 
chamber for a considerable boost in valve 
size if that’s needed in the future. The com- 
pany expects the octane requirements to re- 
main lower, for ion ratio, 


The new V-8 engine is being offered only 
in Chrysler's New Yorker and Imperial 
models for 1951. END 


Toothed Belt Eliminates Slippage 

Tue new power-transmission belt above 
is said to be non-slipping and non-creeping. 
eliminating power loss and permitting pre- 
cision timing. Called the Gilmer Timing 
Belt, it has built-in teeth that run on notched 
pulleys. The rubber-and-fabric belt will not 
stretch and operates on fixed centers, elimi- 
nating take-ups. Made by the U.S. Rubber 
Company, it needs no lubrication and, being 
under low tension, gives little bearing wear. 

Tests have shown that the belt will op- 
erate quietly and efficiently at speeds up to 
16,000 feet per minute. Successful applica- 
tions have included replacing flat or V belts 
in television cameras, auto fans, and sew- 
ing machines, and chain drives in saws. 


While patient strolls 
down street outside hos- 
ital, brain waves and 
eart beats are radioed 
to receiver inside and 
are recorded on_oscil- 
scope screen. Neuro- 
ogists and cardiac spe- 
cialists expect apparatus 
to permit more accurate 
diagnose 


Radio Beams Heart Beats 

Srnaprep to the body of the man above 
is a portable radio unit that transmits his 
brain waves and heart beats to the receiver 
at left. Developed at the Holter Research 
Foundation, of Helena, Mont., the apparatus 


enables phy to obser patient's 
reactions during his normal activities instead 
of only when at complete rest as is done 


with conventional equipment. 


Jet Fighter Splits in Two for Easier Maintenance 


A REAL “two-piece” job is the Air Force's 
powerful F-86 interceptor, latest jet to see 
action over Korean skies. When repairs are 
needed, mechanics can quickly unhook the 


front half of the ship from the rear ‘ion, 
exposing the entire power plant for easy 
accessibility. The speedy swept-wing Sabre 
has hit over 650 m.p.h. 
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New electronic brain, which fits in desk-size 
cabinet (right), can be operated by 

ployees. It gives answers i es 

above it is charting path in space of an ima 
inary rocket fired from the earth. It can also 
reverse process and tum graph into figures, 


Mad Ida’s Small 
but Smart 


Map wa is the engineers’ name for one 
of the newest of the electronic machi 
that can out-figure the human brain, Ida 
is a baby as computers go, smaller than an 
office desk and using only 97 vacuum tub 
Yet it can juggle 100,000,000 numbers a 
second and type out 12 series of answers at 
once. Ida, made by Northrop Aircraft, will 
start work by calculating designs for ship 
hulls at Stev Institute of Technology, Ho- 
boken, N.J. The full name? It's “Magnetic 
Drum Digital Differential Analyzer.” 


Revolving-drum “memory” (left) is only mov- 
ing part. It can store 10,000 numbers on its 
magnetic tape and pick out any one of them. 


Rocks Can’t Hurt 
Steel-ShieldedLamps 
Even street lights have to 
be tough in New York, where 
pshooting vandals pick 
off the lamps with hard-flung 
stones. One year the damages 
came to $300,000. Now the 
glass and plastic “windows” 
are being replaced with ex- 
panded metal — sheet steel 
that has been pierced and 
stretched to form diamond- 
shaped openings. Made by 
Wheeling Corrugating Co., of 
Wheeling, W. Va., it lets the 
light through, but not stones. 
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An improved mi 

Ingenuity on the assembly line also 
pays a dividend of national importance 
today—speeded-up production. 


By Bill Reiche 


'HOUSANDS of amateur inventors make 

hundreds of thousands of dollars a year 
without laboratories or equipment, dream- 
ing up new production techniques, short 
cuts, and tools. 

These men and women are “inventors on 
the job”—employees of industrial corpora- 
tions that realize the brightest idea for 
speeding production, cutting costs, or im- 
proving products may come from an as- 
sembly-line worker as well as an engineer. 

‘These companies set up suggestion sys- 
tems whereby anyone in the organization 
can offer ideas that may improve plant oper- 


ation, Westinghouse Electric Corporation 
cts a successful system on the basi 
that “no one of us is as smart as all of u: 
Started in 1910, it has paid out more than 
$1,300,000 to its employees and is current- 
ly handing out more than $130,000 a year 
to about 6,000 people, or six percent of its 
workers. Hundreds of other companies—in- 
cluding yours perhaps—have similar pro- 
grams. 

Some suggestions are so simple and ob- 
vious as to be almost unbelievable. The 
Westinghouse Transformer Division, in Shar- 
on, Pa., packed its units for export lightly, 
shipping them to New York to be repacked. 

“Let's pack them for export here and elim- 
inate an unnecessary operation,” suggested 
Fred Bennett. He received $1,000—10 per- 
cent of the first year's savings. 

On the other hand, Alexander McLennan, 


arc 1951 [4 


Robert Shultz is $454 richer because he 
thought of a better way of doing his job. He 
suggested using cotton duck in place of ex- 
pensive mica in building locomotive motors. 


a repair-shop foreman in Cincinnati, burned 
the midnight electricity in his kitchen for 
two years designing and building a trans- 
former-coil unit that would fit all the var- 
iously shaped transformer tanks used in re: 
idential areas, These devices, used to reduce 
feeder-line voltage for home use, are re- 
turned to Westinghouse for replicement of 
burned-out coils, and the many shapes made 
this a costly operation. 

McLennan perfected his coil unit, re- 
pair time was cut 75 percent—and McLe 
nan was handed a check for $5,000, 

With some workers, suggesting becomes 
a habit—like playing the horses, but more 


profitable. Edward Brannagan, a group 
leader in the company’s Meter Division, has 
turned in 1,764 suggestions in 12 vears— 


almost three a week. He bats almost .500, 
with 843 accepted for a total of $6,827 in 
cash awards. 

The home-workship guy has a natural ad- 
vantage in the suggestion sweepstakes- 
basement knack of finding easier ways to do 
things is generally taken along with the 
lunch box to the plant. 

Happy is the man who can once outsmart 
the experts, and Earl Schrum, a workshop 
whiz who works at the Westinghouse Por- 
celain Division, did it. A modelmaker, he 
duplicated in miniature a clay-extruding 
machine that actually extrudes the standard 
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Mike Defino, expert wireman at the East Pitts- 

urgh plant, its ideas regularly. He has 
eared enough extra money to pay for a $10,000 
house and finance his hobby—bowling. 


mix of porcelain clay. He had noticed that 
the shafts used to form a lengthwise hole 
in an extruded clay cylinder didn’t always 
hold true, boring the hole at an angle. So 
he designed a new head for a shaft. 
“Sorry,” said th 's, “this doesn’t 
quite add up engineering-wise.” Schrum, 
no man to take “no” for an answer, re- 
paired to his workship and built a couple 
of heads, took them to the plant, and put 
them to work, Out came a series of punched 
holes as true as so many holes in on 
“Oops,” said the engineers, the suggestion 
was reconsidered, and Schrum collected. 


Weaker Sex Win, Too 


Successful suggesting is no male mon- 
opoly. Women in industry with a sharp 
housewifely eye can often detect a “better 
way” or devise a short cut. 

In making fluorescent lamps, the plastic 
base is held to the glass tube with a tough 
cement, which sometimes is improperly ap- 
plied or dries before the parts are joined. 
To reclaim the bases, the cement had to be 
laboriously scraped out. 

Goldie Roderick at the Fairmont, W. Va., 
lamp plant, had an idea and took several 
of the fouled-up bases home. She boiled 
them and removed the cement with ease. 
So far. so good. But the boiling took the 
shiny finish off the bases. A commercial 


built 
a scale model of the clay-extruding machine he 
operated on the job. he improved on it, 
winning the praise of engineers—and cash. 


, an avid home workshoppet 


polishing machine would cost $1,000, Then 
the engineers stepped in, They tried a West- 
inghouse electric clothes dryer, used white 


gloves discarded by lamp handlers, and it 
worked like a charm. They don’t scrape 
out bases any more and Miss Roderick is 
richer by a couple of hundred dollars, 
It’s never too late to start suggesting, and 
practice is not necessary to hit the jackpot. 
Aloysious Estadt had been working for 35 
years at the East Pittsburgh plant when he 
hit on a machine method to replace the 
hand technique for making mica insulation 
sheets. It was his first suggestion, it was just 
17 words long, and it paid him $5,085. 
Westinghouse, which receives about 350 
suggestions per 1,000 employees a yea 
found them a gold mine. The aggre; 
ing, for just the period of a a 
suggestion was accepted, was $13,000,000 
—a substantial sum to even a large company. 
But the saving of money is not ab 
the critical factor in suggestion systems. 
time of war or national emergency, money 
is expendable but time is not. Savings are 
measured on the clock, not the ledger. 
Speed-up suggestions saved millions of 
man-hours during World War II, and will 
do so again if we find ourselves ina produe- 
tion race for survival, In one six-month war- 
time period at Westinghouse, inventions- 
on-the-job saved 330,000 man-hours, END 


First Look Inside the Air Force F-89 Scorpion Fighter 


FUSELAGE FUEL TANKS 


ARMORED 
SEAT BACK 


—_ 


wECTION 
Sear 


— 


SWING OUT 
FOR MAINTENANCE 


CANNON NOSE WHEELS 


Tue cutaway above exposes the innards 
of the powerful, all-weather interceptor, the 
Northrop F-89,’ Radar-equipped, the plane 
is powered by two Allison J-35 turbojets 
with afterburners for bursts of extra power. 


MAIN WHEELS — 
HIGH PRESSURE 


SIX, BLADDER-TYPE 
WING TANKS ON 
EACH SIDE 


Six 20-mm. cannon and forward armor plate 
give it fighting punch. The pressurized tan- 
dem cockpits have ejection seats. In the 600- 
mph. speed range, the Scorpion operates 
at altitudes above 40,000 feet. 
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On a TY screen in “mother” plane, 

control pilot sees this image of drone plan 
tr panel. It enables him to fly dro 

first TV-dirceted air laboratory. 


i 
in world’s 


By Devon Francis 


Photos coustery Grand Rupe Herald 


BOVE an airport in western Michigan 
an airplane made a perfect bank to the 
left and then straightened out on course 
while a pilot in one of its two cockpits sat 
there with his hands in his lap. The other 
cockpit was empty. 
he plane was a drone, controlled from 
the ground. 


'V camera on dronc’s belly supplies second 
image for remote pilot—a view of horizon to 
double-check drones attitude. Mother and drone 


nbers, 


planes are obsolete A-24 dive be 


“==” 


A quarter of a mile away, slightly below 

the drone and on a parallel course, another 
plane was flying, its rear cockpit completely 
shrouded by a black curtain. The occupant 
of this cockpit was saying through a throat 
microphone: 
‘Ground station from mother ship, I've 
got the drone on my sc Mother ship 
taking control at zero. Counting—five, four, 
three, two, one, zero.’ 

Now the man under the hood in the 
mother plane was flying the drone plane— 
by television. All that he could see of the 
drone was on two TV screens. One pictured 
the drone’s instrument panel; the other 
showed a view of the horizon as the drone 
saw it. Both images ca from television 
cameras in and on the drone, one in the rear 
cockpit and the other sealed to its belly. 


In drone’s cockpit instrument panel is moved 
d set up in front of TV camera at lower right. 
ine-driven DC generator drives motor that 

turns converter to supply TV current. 


Over 


Test Pilot’s Job 


When some fast new fighter is put through its paces, its pilot 
will be sitting safely miles away—watching a television screen. 


Guided by these two images, the pilot in 
the mother plane had complete control over 
the drone plane. All the pilot in the drone 
had to do was sit there, so he could take 
over in case anything went wrong. 

Tried several times in the last few years, 
remote-control flight by television is at last 
a reality, By the end of the year, the U.S. 
Air Force expects to have in operation the 
world’s first television-directed testing labo- 
ratory. 

Hereafter it won't be necessary to have 
a human pilot at the cockpit controls when 
a swept-wing prototype fighter is put into a 
terminal-velocity dive or a new bomber is 
sent aloft to see how it will tote an overload. 
It won't be necessary to risk a man’s life to 
see how a new type of aircraft reacts to sonic 
and supersonic speeds. 


In mother plane, remote-control 


ilot_pulls 
black hood over cockpit to start flight. TV re- 
ceivers replace usual instrument panel. Tem- 
porary TV range of 25 miles will be boosted 


TV will tell the remote-control pilot, sit- 
ting comfortably and safely in another plane 
several miles away, all he needs to know 
about the drone’s attitude —whether it's 
climbing, diving, or turning-its air speed, 
its altitude, the Gs it’s being subjected to, 
the number of revolutions its engine is turn- 
ing, and so on. 

TV will do more. Miles below, at an air- 
port, the same television images will dance 
on screens in a mobile laboratory to be 
photographed by a movie camera to keep a 
permanent record of the flight. Airplane de- 
signers can go over these records at their 
leisure. 

Two television transmitters are neces 
to the job. The remote-control human test 
pilot must be able to fly “blind”—to manipu- 
late the drone plane by reading its instru- 


In final version, pilot and co-pilot in_remote- 
control ground station will take drone off ground 
and land it. Here, co-pilot is at his station in 
truck with a glass superstructure 


ments when it’s out of sight, perhaps at an 
altitude of 40,000 feet just nosing over into 
a dive. The second TV installation is just a 
double-check on the plane’s attitude. In ef- 
fect, it gives the remote human pilot a 
chance to look past the nose of the drone at 
the horizon or runway. 

Two remote-control cockpits are used. 
One on the ground takes the plane off and 
lands it. It’s easier to do from the ground. 
Actual flight maneuvers must be directed 
from a cockpit in a mother plane. Control 
from the ground is limited by the short 
range of TV broadcasting. A mother plane 
an “carry” a drone anywhere, hundreds of 
from its base if necessary. 


Old Trick Gets New Twist 


The wedding of television and remote- 

control flight has taken place after two years 
of work by the Air Materiel Command at 
Wright Field, Ohio, and by Lear, Iv 
ation research and manufacturing firm of 
Grand Rapids, Mich. AMC's Paul W. 
Nosker did pioneering work for the USAF. 
Directing the development at Grand Rapi 
am P, Lear, the brilliant one-time 
garage mechanic who last December won 
aviation’s highest award for achievement, 
the Collier Troph 

Putting TV cameras and transmi 
an airplane was no new trick. It had been 
done before (PS, Dec. 45, p. 93). Back in 
World War I, the Air Force used television 
in much the same way to crash pilotless, ex- 
plosive-packed B-17s into the German base 
at Helgoland. In fact the TV equipment 
Lear used was made by RCA in 1935. 

What had worried the experts finding 
to make use of the information the 


ters into 


awa 
television cameras delivered—how to make a 
remotely controlled, high-speed airplane be- 


have. 
By nature, drones are omery. Most of 


Ground equipment to be delivered to USAF 
this year will consist of three units—a remote- 
control station (below) and a truck supplying 
power and a Beld Inboratory (at right) 


them have been flown by the radio “beep” 
method. Radio signals commanded the auto- 
pilot to bank or pitch (turn, climb, or dive) 
the drone. The autopilot, with its conglom- 
eration of gyroscopes, amplifiers, and servo- 
motors, actually controlled the drone—not 
the remote human pilot. His job was to send 
the orders to the autopilot. 

The basic trouble with that system has 
been that autopilots don’t maneuver a plane 
the same way manually operated controls 
do. In banking, for example, the autopilot 
keeps increasing the angle of bank as long 
as the bank switch is on. The bank angle 
depends on the length of time the switch is 
pressed, not on the distance it is moved. 
With manual controls, on the other hand, 
the distance you move the stick largely de- 
termines how much you bank. Because of 
this difference, remote pilots find it difficult 
to stop a maneuver of the drone in a given 
position—it is ys overshooting or under- 
shooting the mark. 

Another difficulty has been that auto- 
pilots are designed for ordinary flying, They 
can't “wring out” a plane, being limited to 
bout 45° in bank and pitch. Aerobatics are 
an impos: y. 

Remote control has now become an asset 
to test flying since a way has been found to 
put a drone through any maneuver from re- 
mote equipment that works like ordinary 
controls. A little push on the remote 
makes a little bank, a big push makes a 
steep bank. The bank angle depends on 
how far the stick is moved, not on how long 
it is held over. 

The Lear method, a “ 
portional radio control system,” can do just 
that. It lets a human pilot remotely “fly” 
the drone with stick and rudders in a normal 
manner. With television, the elements nec- 
ssary to perfect remote-control flying are 
complete. The fact that even a remote pilot 


Power unit will supply current to ground re- 

jote-control_truck and laboratory. Each v 
hicle has storage batteries for temporary use 
in addition to AC-DC converter. 
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gets tired flying has not been forgotten. He 
can switch over to autopilot control if he 
wants to stretch his legs. 

It would be pleasant to report that the 
Lear remote-control system is simple. It 
isn’t. It uses a whole batch of complex 
electronic circuits to perform 35 different 
functions. 

Here’s what happens when the remote 
pilot moves his control stick, say, to the left 
to bank the drone to the left. His stick is 
the handle of a potentiometer—a variable 
resistance. It sets the voltage of an oscillator 
signal. This signal, its voltage now pro- 
portional to the amount of bank the pilot 
wants, is broadcast to the drone. There a 
receiver picks it up, amplifies it, and feeds 
it to a servo-motor that moves the ailerons 
on the drone, And the drone banks to the 
left. How much the servo-motor moves the 
ailerons depends on the voltage of the signal, 
which in turn depends on how far the re- 
mote-control stick was moved. 


Control System Has 35 Jobs 


But the control system has to do a lot 
more than move ailerons, It be called 
on to move cowl flaps, fuel valves, wing 
flaps, dive flaps, landing gear, change pro- 
peller pitch, and many other things—35 
in all, 

One radio beam handles the lot. 


together in the remote transmitter and un- 
scrambled by band-pass filters in the drone 
receiver—like orange bene graded accord- 


P 

stil ren't enough. Some 
must do multiple duty if 35 tasks are to be 
performed. Four have individual jobs, being 
igned to work the throttle, 
ators, and rudder. The rest of the “pilot- 
ing” is divided betwe two sub-carriers. 
One of these handles on-off or up-down 


Laboratory is partitioned into a radio and re- 
cording room, a darkroom to develop pictures, 
and a machine shop. All three vehicles are air- 
conditioned for desert or arctic operation. 


switching, such as raising or lowering the 
landing gear and turning the autopilot on 
or off. The other governs a dozen secondary, 
proportional controls, moving levers in the 
drone to just the desired position. To route 
the signals from these multiple-duty sub- 
carriers to the proper control requires two 
more sub-carriers, which serve as a “switch- 
board.” Called “positioners,” they enable 
the human pilot to select the function he 
wants performed. Thus, the positioners 
would connect sub-carrier No. 8 to the 
landing-gear servo so that the signal from 
sub-carrier No. 8 could lower the landing 
gear. 

In this way the remote pilot punches but- 
tons to make a few sub-carriers do many 
different things, shunting the work around 
the radio beam the way a railroad towerman 
switches trains around a yard. 

There's still one sub-carrier left. That is 
used for a steady reference signal. By com- 
paring the incoming control signals, which 
have varying and unknown voltag 
this steady signal of known voltage, circuit 
in the drone can correct the control signals 
for any loss in signal strength. 

Even with amplifiers and correction cir- 
cuits, radio signals may weaken to the point 
where they won't do any work at all, so a 
safety device is added to make the autopilot 
take over the drone and cut off the radio 
receiving system in its entirety. 

All this is done with just the nine sub- 
carriers riding one radio beam. Of course, 
there are also two other channels for the TV 


Tks) ta ow. Syetoma “altnintely will a 

system uses 4,897 ke. for communica- 
tion, 256 me. for TV instrument camera, 288 
me. for horizon camera, 71.5 me. to fly drone. 
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transmitters plus one for communication. 

The work on the TV-remote-control flight 
system isn’t all beer and skittles for the 
engineers and engineer-pilots involved. The 
remote-control pilot in the mother ship has 
a hard time making his hands and feet turn 
the drone plane left at the same time his 
own plane is turning left. His impulse is to 
correct for seat-of-his-pants feelings of the 
mother-ship motions. That would make the 
drone do the opposite of whatever the 
mother plane was doing. 

There is a noticeable lag—something less 
than a second—between movement of a 
control in the remote cockpit and a response 
in the drone. That will be reduced in the 
final version of the system. Right now, 
though, the remote pilot has to “fly ahead 
of” the drone—anticipate its movements, 
especially in rough air. 

The lag makes an inexperienced pilot 
overcontrol the drone. The safety pilot, who 
has been riding the drone throughout the 
experimental period, gets a somewhat er- 
ratic flight, and he complains endlessly on 


In laboratory unit, all radio messages, tele- 


metering data, and TV 
Mag Porutar science 


nages will be recorded 


his channel to the remote-control pilot. 

‘And then, inevitably, things happen. One 
day the drone lost its receiving antenna 
while it and the mother plane were above 
clouds. Released from remote control, it 
promptly went into a screaming dive. The 
human pilot aboard grabbed everything he 
could lay his hands on and pulled the plane 
into level flight as it broke through the 
cloud bank. 

The remote pilot in the mother plane, 
watching the drone’s instruments go hi 
wire and the horizon roll upward on hi 
television screens, barked to the pilot up 
front. Down spiraled the mother plane 
through the clouds. 

Everybody was wet with sweat before 
things were under control again. 

Designed for the precise and meticulous 
job of airplane testing, the TV-equipped 
drone nonetheless offers some nonscientific 
sightseeing. As it maneuvers to land, it 
frequently affords groundlings back at the 
base a perfect air view of downtown Grand 
Rapids, not far from the airport. END 


by magnetic tape and movie cameras. Tech- 
nicians will monitor tests on auxiliary equipment, 


Cargo Conveyor 
Zippers Up 


HE. snakelike conveyor belt coiling ¢40.. scction of closed 


around this page swallows large quanti- tyr jection of closed 
ties of porcelain pellets on one floor, 


belt makes it possible for the Coors Porce- 
lain Co., of Golden, Colora 


As shown in the drawing: 
bearing guide rollers automatic 


mined feed or discharge point along the 
conveyor line. ' 


handle bulk foods, chemicals, coal, or other 

granular materials without spillage, leaking, 

or internal shifting at the rate of 840 cubic 

feet an hour. The track can be routed 
around obstructions and the belt moves at 
speeds up to 200 feet a minute. Stephens- -: i 

‘Adamson Co., Aurora, Ill. designed it bok pasece ‘losing st | 


Loading area has large idler roller that opens belt flat for cleaning. 
Past this point flexible hinged walls rise to receive materials from feed 
hoppers. Four steel rollers then close zipper. 
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British Fords 
Get U.S. Look | 


‘OU have to look twice to tell these two 

new British Fords from their larger 
American counterparts. In contrast with the 
strictly utilitarian Prefect and A the 
sleek new models mark British Ford’s first 
ch toward big-car styling and per- 
though they're still on the 


The bigger of the two, the Zephyr Six, is 
the first linder automobile built ‘by 
Ford in Britain. Both the Zephyr and the 
smaller four-cylinder Consul break a 40-year 
tradition in British Ford manufacture by 
using overhead valves operated by pushrods. 
The engines have a bore of 8.125 inches 
that, coupled with a stroke of only three 
inches, allows bigger valves and added pow. 
er. Both engines have a compression ratio 


of 6.8 to 1. Cutaway drawing of the tonr-<cylindet ae 

Floorboard Grafts: have \ beta. @lteatiated fl sates vo th feature 4 
by hanging the brake and clutch pedals these models a radical departure from F 
from behind the dash. Both brakes and Ford tradition. The overhead-valve:engine 


clutch are hydraulically operated, 
its own master cylinder fed from a com- 
mon reservoir. 


Front-wheel coil springs support wheels di- Except for the grille, this four-cylinder 47-hp. 
rectly and pivot with them. Springs encircle Consul could almost pass for its American cous- 
telescoping guide rods that keep wheels upright in. It's easy on gas, giving an estimated 25 
and also serve as double-acting shock absorbers. m-p.g., has top speed of better than 70 m.p.h, 
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Most Testtond) 


instead of coming up through the floorboard. 
The back seat is well forward of the rear 
axle for greater riding comfort. Road clear- 
ance is just under seven inches. 


| 

is. new, as is the independent front-wheel sus- 

Brake te Bvcaulially oped "thi aloes 
uulically operated. This ‘allows 

both pedals to be the dash, 


hung from behind 


Varies 


Zephyr Six has slightly longer wheelbase and 

hood to accommodate six-cylinder engine. Inside hig) 

body dimensions are identical, Six develops 68 plenty of leg ai N 

hp., will do over 80 m.p.h., gives 21 mpg. can type of recessed, step-down floor. 
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50-Foot Tape 
Reels Itself In 


‘OU don’t have to fuss with a hand crank 
to reel in this new 50-foot steel tape 

measure—it reels itself in. Until now, auto- 
matic tapes ‘of this length have been im- 
practical because the spring would have to 
be too big. And because an ordinary spiral 
spring “runs down,” it pulls too hard 
the beginning, not hard enough at the end. 

The secret of the new tape is a constant- 
tension spring called the Neg’ator (PS, Nov. 
’49, p. 170). This is a flat, steel ribbon that's 
prestressed so it curls up into a small, tight 
coil. If you wind the spring onto a large 
spool, it tries so hard to curl up again that 
it will run right off the big spool and coil 
around a small one. 

That's just what happens in the tape 
measure. Inside the tape reel are two spools, 
a small one that holds the spring and a big- 
ger empty one. As the tape is pulled out, 
the rotation of the reel winds the spring 
onto the large spool through gears. Then, 
when the brake is released, the spring runs 
back to the small spool, rotating the reel the 
opposite way and winding in the tape. 

Because the spring is evenly prestressed 
throughout its length, it always exerts the 
same pull. The Master Rule Mfg. Co., Mid- 
dletown, N. Y., sells the tape for $12. 


a 
Too big a load for an ordinary spring, this 50- 
foot engineer's tape measure is easily reeled in 
by constant-tension spring that pulls as hard on 
the last foot reeled in as on the first. 


To wind tape in, spring runs from large spool 
back onto small one (arrow, above). As large 
spool turns, it rotates planetary gear on_out- 
side of drum (center) that revolves around sun 
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gear fixed to inside of case (right). As plane- 
tary gear revolves, it forces tape drum to 
turn with it, winding tape in. Ring on drum is 
brake band that rotates between shoes on case. 


ew Paints. 


multicolor enamels, rubber-and-water paints, and brush-on coatings 


that look like suede. 


The old gag of sending a fall guy out for a 
can of spotted paint won't work any more, A 
new enamel, called MultaColor, is just that, 


HIS year, as spring and the painting 
season roll around again, paint users will 
find an unusually large variety of new and 
revolutionary paints and finishing processes 
available. Many of them have been de- 
veloped especially to make the amateur 
handy man’s job easier and to make the 
finished job look more like a professional's. 
Probably the most dramatic recent de- 
velopment to make the jump from the paint- 
research laboratories to the shelves of your 
neighborhood paint and hardware stores is 
the perfection of the so-called rubber-base 


By George H. Waltz, Jr. 


It makes it possible to apply a combination 
of from two to five colors to vith 
one brushing, sprayin 


paints. It is dramatic because the formula 
for the rubber paints breaks a long-standing 
precedent in paint making. 

For years, most conventional paints have 
consisted of pigments, oil, or varnish, and 
mineral solvents or turpentine. Such paints 
dry by a combination of chemical reactions 
that require considerable time. Also, since 
the solvents used are apt to have strong 
odors, a room painted with most conven- 
tional paints may retain its “new-paint” 
smell for some time. 

The rubber-base paints, on the other 
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Rubber-base paint, Spred 
Satin, dries quickly.’ In the — Spred Satin w 
photo above, letter Shas been and had be 

brushed on a dry paint surface. the previous 


Ten min 


hand, consist of pigments, synthetic rubber 
emulsified in water, and chemicals and col 
idal matter they dry by the 
ation of the water rather than by any 
dry quickly. Also. 
water is used as the carrier, the odor 
a solvent is eliminated 

Although the actual ingredients and the 
step-by-step process used in manufacturing 


process they 


New paint sandwich protects Westinghouse 


transformers. Both units above were subjected 
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In 20 min the painted 
S was dry to the touch and 
had blended in completely 
No brush marks were visible 


the rubber-base paints are still trade secrets 
it is that the 
whipping up a mixture of sub-microscopic 


known paint is made by 
particles of synthetic butadiene-styrene rub. 
ber (similar to that used in auto tires) and 
water until it forms an emulsion that can be 
When the paint is brushed on a 
and the water evap: 
orates, the tiny rubber particles join to form 


colored. 
wall or similar surface 


to 1,000 hours of salt-water spray 
protected by new mica paint, was 


. 


— 
= 


synthet 


é 
i 


Because rubber-base 


paints contai 


a thin film, or sheet, that clings to the sur- 
face. 

‘An excellent example of the rubber-emul- 
sion-type paints (at last count some half- 
dozen paint companies were in production, 
with others in the development stage) is 
Spred Satin, put out by the Glidden Co. 
The results of rigid tests show that Spred 
Satin goes on easily, covers well when ap- 
plied to wallboard, plaster, wood, and even 
js washable and waterproof: 
ot to crack or chip when dented. 
ing and odorless, it makes possible 
the use of a room one hour after it has been 
painted. 

‘According to Glidden experts, the new 

ibber-water emulsion paints are so radical- 
ly different from conventional paints that 
they have opened a new field of paint re- 
search. With this in mind, Glidden is com- 
pleting a new laboratory near their plant in 
Cleveland that will be devoted exclusively 
to rubber-emulsion and related research. 


“Polka-Dotted” Pe 


Want multicolored walls in your home 
without the tedious, time-consuming chore 
of stippling on additional coats? The United 
Lacquer Manufacturing Corp., of Linden, 
N. J., has the answer for you in their Mults 
Color. In bulk, this enamel looks like a 
homogeneous mass of colored specks. When 
plied, it dries to a uniformly distributed 
‘ippled or “broken-effect” finish. 


Although ordinary water is used as the car- 
rier in rubber-base paints, they ure extremely 
waterproof. Paper, above, coated with Spred 
Satin and allowed to dry,’ holds water, 


Available in flat, semi-gloss, and gloss, the 
one-coat paint can be had in any one of 16 
standard color combinations. Because it re- 
s no priming coat, except on metal, it 
ticularly suited for use on compos 
board, wallboard, wood, and plaster. 


Thinning Lacquer by Heat 


Another brand-new entry in the finishing 
industry is the hot-spray lacquer proce: 
It, like the process used in manufacturing 
the rubber-base paints, also breaks away 
from long-standing custom, Until recently, 
cosity, or thickness, of lacquers used 
¢ was reduced to the proper flow 
y by the addition of quantities of 
lacquer thinner. The hot-spray process ac- 
complishes the same result by the use of 
heat. 

The lacquer is heated to a temperature 
of about 160° F. before it reaches the noz- 
zie of the spray gun. Various types of clec- 
trie and steam heaters are available to do 
the job. In some, the lacquer is continuously 
heated as it flows to the spray gun. In sim- 
pler, less expensive versions, spray-gun jars 
filled with lacquer are heated and used as 
required. Because more lacquer can be ap- 
plied with less thinner, fewer coats are re- 
quired for the same thickness of finish, cut- 
ting material and labor costs. 

Much of the development work on this 
process has been carried on in the labora- 
tories of the Hercules Powder Co., in Wil- 
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Lacquer is sprayed on hot in new finishing 
process. Heating the lacquer to 160° F. makes 
it possible to reduce the amount of ‘solvent 
required and to get better coverage. 


Different types of lacquer heaters can be 
used. In the hot-spray setup shown above, cups 
lacquer are heated in unit on the 


‘are attached to spray gun as needed. 


Coin placed on dry hot-spray finish shows 
absence of ripples, or “orange-peel” effect, and 
also the high gloss that can be obtained. Hot 
Spraying cuts finishing costs considerably 
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mington, Del. As this is written, a fleet of 
both old and new cars, all wearing hot- 
lacquer coats, are providing Hercules en- 

i a mobile proving ground. 

y is a vital quality in any finish, 
ticularly important in paints de- 
signed to protect metal surfaces, such as 
the casings for the pole transformers that 
bring us our home electricity. They must be 
able to take Nature’s roughest weather. 
Westinghouse researchers have solved the 
problem with a novel triple-decker “sand- 
wich” of paint. First a priming coat is ap- 
plied, then a middle layer made up of flakes 
of mica embedded in a thick liquid plastic, 
and finally a finish coat. Tests made under 
all kinds of weather conditions show that the 
new paint sandwich is so durable that it will 
more than double the life of transformer 
finishes. 

And speaking of durabilit 
enamel for radiators. It comes in a range of 
colors and is said to retain its color regard- 
less of heat and not chip or peel. There also 
are a variety of new durable finishes for 
cellar and porch floors. window trim, and 
trel as well as a nonskid paint for 
cement terraces and floors. 


there’s a new 


Special-Purpose Paints 


Two other recently announced finishe 
designed to look like what they “ain't 
is a synthetic-rubber wall paint that when 
brushed on and allowed to dry, looks like 
colored suede. The other is an enamel, called 
Un-i-loid, that gives a hand-hammered look 
when sprayed on metal objects. 

If, in the interest of privacy, you'd like 
to frost over a clear-glass window in your 
house, you can even buy a paint to do that. 
It comes in a wide variety of colors and can 
be applied with a brush. 

You name a paint for a purpose, and the 
chances are that the paint industry either al- 
ready has such a paint or is busy at work 
developing one. END 


Chemical Kills Tree Roots in Sewers 

AFTen several years of tests, the Michigan 
Forestry Department recommends copper 
sulphate to kill tree roots that clog sewer 
connections in residential areas. They sug- 
gest that five pounds of copper sulphate 
crystals be placed once a month in the 
“clean-out” entrance into the sewer until a 
free flow is obtained. Once cleared, four 
one-pound applications a year should keep 
the connections clear of roots. 


ROCKING MIRROR 

FOLLOWS FRAME TO 

(MAKE TT °STAND TO SCREEN 
STIL” (THEN 

MIRROR JUMPS BACK 

FOR NEXT FRAME) 


FILM 
MOVES CON 
‘iNUOUSLY PROJECTION LENS 


THIS 
DIRECTION 


NUMBERS 1 AND 2 SHOW 
CORRESPONDING POSITIONS 

‘OF FRAME AND ROCKING MIRROR 
TRAVEL OF FRAME AND MIRROR 
1S EXAGGERATED FOR CLARITY) 


SAME FRAME 
iN TWO. 
POSITIONS 


STATIONARY 
MIRROR 


ui 


rl 


How rocking mirror “stops” continuous. 
ly moving film in new-movie projector is 
indicated above. Actual travel of 

operated mirror is through 1/32-inch 
Photo of mechanism shows film, recipro- 


cating mask, both mirrors, and’ lens. 


Movies Projected 
From Nonstop Film 


ILM runs without stopping through a 

movie projector devised by John R. 
Hearst, of El Monte, Calif. It throws a 
brighter picture on the screen than does the 
conventional kind, he declares, and spares 
the film from wear and tear. 

In a standard projector, film starts and 
stops 24 times a second, and is locked sta- 
tionary while each frame appears on the 
screen. The film in the new projector keeps 
moving, but a rocking mirror holds each 
frame steady and blurless on the screen. A 
reciprocating mask (omitted from the dia- 
gram for simplicity) also moves in synchron- 
ism with the frame. During the blacked-out 
period created by a revolving shutter, mirror 
and mask jump back for the next frame. 
: . This return movement takes only 1/12 of the 
New movie projector is demonstrated in action, complete cycle. Each frame is displayed 

Ban siite POR END Eee ®, from reel Jonger than usual, the screen is dark a short- 


at top to reel at lower right. Eliminating stop- 4 pyaeRets 
go motion saves wear and tear on the film, € time, and better illumination results. 
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Champion aerial weight lifter, the XC-99 can tote 50-ton payloads at speeds over 300 m.p.h. 


Biggest Air Freighter 


HE world’s largest land plane has 
joined the war effort. Currently under- 
going weight-lifting tests by the Air Force, 
the huge, experimental XC-99 is also making 
itself useful by ferrying critically needed 
military supplies to coastal jump-off points. 
On one test hop it ligged 50 tons of air- 
craft parts from California to Texas— 
more cargo than could be carried by 
20 C-47s. Later, it dashed nonstop 


57k ft. 
engine 
range 


x shee pe, 
1,000. hp 

738100 miles. » 

ding gear to suppo 

ight when loaded. 


high 
develop. 
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from California to Georgia with 42% tons— 
largest transcontinental payload ever carried, 

Big sister to the A-bomb-toting B-36, the 
mammoth Convair cargo plane has the same 
but is 20 feet longer and 
11 higher. Its twin decks have a total cargo 
capacity of 30,000 cubic feet—as much as 10 
‘oad boxcars. Powered hoists at two 
giant hatches, fore and aft of the wing, 
haul in cargo that wouldn't fit into 


Powered hoists haul large, heay 


Goes to War 


another plane, With ramps in place 
trucks. and heavy guns can be rolled right 
in. Inside, cargo is speedily stowed by mon- 
orails that run the full length of both decks. 
As a troop transport, the plane can carry 
400 fully equipped soldiers or 305 litter 
patients, The U, S. Post Office is also eye 
ing the giant as a possible mail ca 
sides toting 50 tons at a clip, it « 
vide full facilities for sorting mail en route. 


rgo aboard XC-99 through two big hate 


wesreument 
PANE 


ike one above. 


COMMAND ANTENNA 
ASTRODOME 


comer, 


‘S000 LocxeR 
waren TANKS: 


{rowan 
STAIRWAY 


nose 
TANDING GEAR 


Compact arra of flight controls and 
crew quarters in nose leaves rest of plane free 
for cargo. Note that engineer sits near pilots, 
@ same instruments to avoid duplication, 


OOOO! 


Bee 0000) 
100) 


fe] 
9 
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Man at control console runs the mighty Brookhaven pile. Assi 


nt checks wall instruments. 


How Atom-Pile Men 
Tame “Hottest” Stuff 


AS PERILOUS as a misstep by a lion- 
tamer would be an: relessness_ by 
the men who handle atomic-pile products 
at Brookhaven National Laboratory, Up- 
ton, N. Y. Behind massive barricades of 
concrete and stainless steel, they cage the 
most dangerous of radioactive chemicals, 
and use them in “hot” experiments watched 


through periscopes. How it’s done is re- 
vealed in an unusual behind-the-scenes 
series of photographs released by the 
atomic research center. The pictures in- 


clude the first photo to be made public of 
the chain-reacting uranium pile itself. This 
“inner sanctum” can be approached only by 
those entrusted with atomic secrets. 
Brookhaven’s mighty pile, unlike others 
making plutonium for atom bombs, has 
been designed especially for research’ (PS. 
Apr., 49, p. 121). Among the mar 
lems that experimenters 
with its aid are methods of concentrating 
radioactive wastes for disposal, better struc- 
tural metals for use in atomic piles, and 
effects of radiation on bacteria and viruses. 
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ws of intensely radioactive 
inside, is lowered into storage well to 


ig.” cagin, 


concrete 


await future use of contents. Thicl 
slab will cover opening above well. 


Pneumat 


dioactive 


tube system rushes short-lived ra- 
chemicals at 40 miles an hour from 


pile to experimenters. In this picture, 
is being inserted in tube outside the pil 


rd-thick concrete walls to experiment 


dangerous of radioactive materials 
mote controls. 


Container used in Brookhaven pne 
system for delivering chemicals of short 
active life resembles type that brings « 
stores, Workers call it a “rabbit 


Thimble, closed by cap, 

ial and rides in “rabbit 
place for test from safe distance, This one is 
empty, or it would not be handled so freely, 


Actual view through periscope shows appara- 
tus set up for experiment in “hot cell.” Vessel 
holds uranium solution while infrared lamps be- 
low heat it. [Turn the page.) 
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First pile made 
shows kc P Windoy 
ate 


hold “hot” liquids from 
activity dies down. When 
ne can enter this room. 
permit inspection from room above 
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Lightplane with Tricycle Gear Is Simple to Land and Fly 


and take-offs are easy with the 
senger Tri-Pacer, first of the famous 
Piper lightplanes to be supplied with tri 
cycle landing gear. On the ground, rudder 
pedals work the steerable nose wheel. Rud- 


interconnected to simplify 
coordination, operate from a single control 
in normal flight. They are linked through 
springs, and may still be used independent- 
ly, as when landing. 


der and ailerons, 


Photo Reveals Inside Story of a Big Glass Furnace 


REseMBLING a mine of giant gems, this 
scene is the interior of a big glass furnace 
in a Westinghouse fluorescent-lamp plant at 
Fairmont, W.Va. The man in the picture is 
breaking away solidified glass to permit 
maintenance work on furnace walls. The 


furnace is shut down every 30 months to do 
this; in between it makes enough glass for a 
tube about 60,000 miles long. The furnace 
holds 120 tons of molten glass at 2,750° F. 
Sand, limestone, feldspar, and arsenic are 
the raw materials fed into it. 
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Here’s What 
They Mean by 
Yankee Ingenuity 


ad 


i Pe 


iron apple 
gan a 


er of 1750 did a fin 
Still does 


moves in the 
The ap- 


ap ¢ 
of a trapped rodent, 


ertains at the expense 
cylinder with metal 


Corn-kernel remover looks moré like a me- 
tums dr smaller dieval torture instrument. A cob, fed into side 
These hit levers that hi el ipped off by sharp 
ind Mice. turning metal plate. 


Carpet sweeper of yesteryear looks a goo 
like a present-day one. But the brushes that 
pick up dirt in the box on the floor have to be 


turned by the large hand crai 


[HiAT "Yankee ingenuity” wasn’t just an 
idle phrase is proved by the existence of 
the clever labor-saving 
these pages. 
date New E 
more years ago in keeping her home runni 

Collected from the shelves of long-van: 
ished general stores throughout Massachu 


gets pictured on 
They were used by the up-to 
and housewife of 100 


Not a destructive mortar shell, but an, old 
fashioned chestnut roaster 1 it is placed 
Feith ton cf acative pom s are held 


safely within the revolvin; 


. made entirely of 
ars. When it is set over 
a tub, th it a high speed 


ii 
paddles are rey 


plements form part of a folk 
ne of the restored 18th century 
Old Sturbri Village 


most of the wooden and iron de 


vices seem primitive by our modern stain 
less-steel standards, they incorporate ingeni 
ous mechanical movements still in use in the 


slickest modern counterparts. END 


ader, below, shows in 


ent of wooden knobs on 
roller that carries chunks of meat 
shredding, 


New Army Building 
Machines Go By Air 


N bulldozers, road scrapers, and roll- 
ers can fly to the fighting fronts now. 
Ingenious design tricks have led to new 
construction machines that are tough, yet 
light and small enough to fit in an airplane. 
While some are standard commercial ma- 
chines, others have been specially designed. 
A tractor-‘dozer, for example, combines the 
frame of a small tractor, the gas tank from 
a smaller one, the track system from a 
middle-sized one, and a new type of hy- 
draulically operated blade. To make up for 
its light weight—weight helps a bulldozer 
do its job—this one runs twice as fast as 
ordinary machines. Even so, early models 
sometimes rode up over hard earth on ex- 
cavations. Then a Corps of Engineers re- 
searcher suggested putting teeth on the 
bottom of the blade. The teeth break up 
the hard earth when the ‘dozer moves 
back, loosening it for easier removal. 


‘The Army's 
transport—is 


power saw—also meant for air 
designed for clearing land. But 


gieterererey 


This road roller can get to a new job fast. 
Light enough to be carried in an airplane, it 
also has retractable rubber-tired wheels so it 
can be towed on existing roads at high speed. 


The bi airborne tractor above 
are hollow—they can be filled with sand ballast 
to give added traction when the machine is 
working. The scraper behind also fits in a plane. 


95 
28 


Bombers’ Landing Wheels Use Magnesium for Light Weight 


Mabe of magnesium, the airplane wheels 
above combine great strength with light 
weight. Complete with dual brakes, they 
weigh only 308 pounds apiece. The photo 
shows them awaiting shipment from the 


B. F. Goodrich wheel and brake plant at 
Troy, Ohio, where they were manufactured, 
Fitted with tires, they will be used in bi- 
cycle-type | g gear of U.S. Air Force 
B-47, world’s fastest stratosphere jet bomber. 


Paper Shredder Uses Rollers that Need No Sharpening 


Tue shredder above never gets dull and 
can swallow paper clips and other metal 
tidbits without a hiccup. That's why the 
Navy uses it to shred confidential papers 
into 1/16-inch strips before burning them. 
The secret of why it doesn’t need sharpening, 
as do some machines using blades, is a series 
of interlocking, blunt-edged rollers (inset). 


It would take many years for paper to wear 
them down, and even then they would only 
cut the paper finer. The ShredOmatic also 
has a device that turns old newspapers into 
curly ribbons for packing material, at right 
above. Its inventor, P. T. Lee, of San 
Francisco, says it can cut up to 32 thick- 
nesses of paper at once. 
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Seavenged put 
0 old 1 


looking. three-whoeler 


Tricycle Car Borrows Plane Ideas 


F LLOYD HUNT has his way, you n 

someday see an odd, three-wheeled car 
roaring down a highway with only its front 
wheels on the road. Its tail, lifted by 
airplane-type elevator, will be soarin; 


the 


breeze. This, thinks Hunt, may cut road 
friction and improve control at high speed. 
Hunt, who is chief engineer for the 


Southern California Edison Co., hasn't com- 
pleted his planing car yet, but the bodiless 
version shown here is already rattling around 
his home town of Glendale, Calif., giving 
uncanny exhibitions of maneuverability. 
Speed and semi-flight are still to come. 
Junk yards are Hunt's happiest hunting 
grounds, From them, he has scavenged parts 
from 10 cars and one airplane to form h 
strange contraption. Unable to find a suit 
able power plant for front-wheel drive, he 


sliced up a 1925 six-cylinder Buick engine 
into three sections, discarded the two mid- 
dle cylinders, and then aligned the two end 
sections to make a four-cylinder engine. 
The crankshaft, turned from a solid billet, 
revolves on castoff Timken bearings. Pistons 
are Auburn; rods, Hupmobile. Clutch and 
flywheel are from another Hup. Ford me- 
chanical brakes are installed alongside a 
Ford differential connected to a Chevvy 
transmission. A Plymouth distributor, re- 
built to operate in reverse, delivers juice. A 
Dodge radiator cools water. 

The car is steered by a single tail wheel, 
connected by airplane cables to a Chrysler 
steering wheel. In the completed version, 
the cables will also control an airp! like 
rudder that Hunt hopes will take over steer- 
ing when tail wheel is raised off the road. 


Chalk marks show how Hunt, without moving 
forward or back, can swing car into tight space 
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by pivoting on one front wheel. Car can make 
U tur in own length plus width—about 17 ft. 


OW reseavore 
‘AND FILTER 


= y FRONT-WHEEL 
STABILIZER 


IMIS car nar 


OF ENGINE 


LaF HALE 
OF ENGINE 


STARTER 


FLYWHEEL AND 
CLUTCH HOUSING 


br: 
ff Ford diff 


end of dri 


er, seven-passenger 
y. Airplane 
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Gas Clothes Dryer Features Automatic Pilot Light 


You don’t need to use a match to light the 
pilot on this automatic clothes dryer. After 
the housewife loads clothes into the front 
of the cabinet. at left above, she flicks a 
electric starter switch, This turns on a 
glow coil in the burner assembly, at right, 
igniting the pilot light. The pilot then heats 
a mercury-filled capsule, producing pre: 
sure that operates a switch to permit the 
flow of gas to the main burner. When the 
burner lights, the appliance’s drying cycle 
begins. If there is eit or electric 


5S = 


a 
Navy Launches First All-Welded Aluminum PT Boat 


Ar oar at the mouth of the Severn River, 
the ship below is the Navy’s first all-welded 
aluminum PT boat. Recently launched at 
Annapolis, Md., it is the forerunner of a 
new class of boats that will replace the 
famous mosquito fleet of World War II. The 
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power failure, the machine automatically 
shuts off. On’ return of the power, the in- 
terrupted drying cycle continues without 
being reset. 

Made by the Whirlpool Corp., St. Joseph, 
i the dryer holds 20 Ib. of wet clothes. 
Heated air circulates through clothes 
tumbled in the drum, drying them com- 
pletely, or damp-drying for ironing, A %-hp. 
motor drives the be embly that rotates 
the drum. An ultraviolet-ray lamp helps 
sterilize the clothes. 


Lack of Air Tightens Nut Seal 


A new plastic sealer hardens when away 
from air, and remains liquid when exposed 
to it—just the reverse of paint. Applied to 
the threads of a bolt, “anaerobic permafil” 
holds a nut tightly in pl: eliminating the 
need for a lock nut. During a test, at left, 
a chemist strains to loosen a nut treated 


with the sealer. Developed by GE, the ex- 
als 


perimental material also threaded 


pipe joints, preventing leaks. 


ship is 95 feet long, has a 2: 
and is said to give a smoother ride. Built 
by John Trumpy & Sons, Ine., it is propelled 
newly developed gasoline engines. Alu- 
minum was used because of its light weight 
and resistance to corrosion. 


K eeping the 
Home Shipshape 


A simple but efficient flowerpot holder can 
be formed from a wire coat hanger, Cut the 
cross rod apart at its center, pull down the 
two arms. and coil wire ends to fit the pot. 


Pictures from children’s coloring books make e cord runs along 
fine patter ength of gar- 
drawn, thé J washer 
or by trac 


A broken oilstone can be cut off square with Put « Mason-jar lid in the bottom of your 
a hacksaw blade set backwards in the frame | double boiler and it won't boil dry without 
so that the smooth edge does the cutting. Seung Wis more water is needed, noise 
Kerosene or turpentine helps cutting action. | of the bouncing lid will let you know. 


Please turn the page for five more suggestions. —A*CH 1951 {TI 


Empty tobacco cans, enameled and decor 
make handy containers for ki 

dusteloth ry room. No need for a trip 
to the kitchen for quick tidying jobs. 


Wringer rollers sometimes get greasy from 
handling mechanics’ clothing. Alcohol. will 
clean them safely, Never use cleaning fluids. 
They soften the rollers and cause sticking. 


If you have trouble keeping wallpaper from 
rolling up while measuring and cutting it, 
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Don't move cumbe 
clean under them. Remove the bottom drawer 
and your vacuum attachment, or a long-h 
dled brush, will reach in to get the dust. 


eset of drawers to 


This album won't spill out phonograph ree- 


ords if accidentally tilted. A 
per, 
recor 


lap of heavy pa- 
ued to the back cover, folds over the 
ls and is held tight by the front cover. 


screw two siotted posts to eacn end of the 
work table and insert yardsticks as shown, 


nery as well as tricks con from the Ar- 
juette and Willock low, Arquette 
jigsaws part of an arch for a living-room set. 


By Andrew R. Boone 


V HEN Cliff Arquette and Dave Willock 

build a television set in their home 
workshops, the only picture it shows is a 
test pattern—painted on. But it does things 
no normal receiver can. On cue (as shown 
in the picture above), it explodes, shooting 
the works out of the cabinet and blowing up 
the screen like a rubber balloon. 

For this set is a prop, one of the many 
trick gimmicks that get the laughs on the 
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television show tte and V 
on Hollywo station KNBH. The 


actors dream up and make 


and the scenery, besides 
that explodes, wavi 
floating “hand” that fires 
cracks when the gun shoots; anc 


an 


1 
an 


the pants being 


burns its. way  throt 
pressed and then through the ir 

The story of the show centers around a 
mythical newspaper, the Mt. Ida Ledger 
(net circulation, o r Arquette 
and Willock also produce. The 1 
routed out of linoleum block on a drill 
while other parts of the paper are printed 


xing boar 


from regular type they keep on hand. 
Both Arquette and Willock 
uctors—and workshoppers. Arquette, a regu 
lar on the Fibber McGee and Molly radio 
show, among others, pursues dozens of craft 
hobbies (see “Hobbies Are His Hobby 
PS, Dec. '38, p. 142). Willock has conducted 
TV show based entirely on amateur wooc 


working—he would build a complete project The in a hunting 
sec touching up one 


during the half-hour program 


1 paper and fur 


thought iron bumed through pants , loa 1 (on wires} 
and ironing board. Actually lowered it at plate 4 were zigza 
through holes as Willock (ris lew. sinok s, 


The Mt. Ida Ledger, mythic 
on the show, is also homemade. The masthead inking (center), the single copy is 
isa linoleum block, ent with a %-inch router in printed with a roller and peeled off (below). 
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al newspaper hed with a hand 


s the picture 
of the wire 
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Aids to 
Modern 
Living 


Oven Fits into Wall. New wrinkle in th . as above. A top burner 
Kitchen planning is to separate the roasting, — unit fits Insulated with rock 

jling, and baking unit of the stove from — wool, the built-in gas units are made by the 
the top burners by building the oven into Chambers Corp., of Shelbyville, Ind, 


Paw 
pe \ 


IB 
ily washed with a damp sponge or cloth, 
right above. the mat is wrinkle- and 
resistant. Hedwin Corp., of Baltimore, 
prices it at about 69¢. 


Plastic Mat Looks Like Linen. 1), 
a new process that puts an embossed. im- 
pric design on flexil Vinylite st 
this place mat looks like linen, Md 


ks to 
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Roaster Has Window. A 
heat-re: nt window in this 
portable GE roaster lets the 
housewife watch food cook. 
Priced $3! , the oven 
holds a 20-Ib. turkey, or 18 
liquid quarts. The extra broil- 
er-griddle, shown in inset 
above, costs $9.95. 


Spikes Aid Spud Baking. 
When potatoes are pierced 
with the aluminum spears on 
this tray, they are said to cook 
faster. The spikes carry heat 
inside a vegetable as its out- 
side is baking. Joyslen Mfg. 
Co., Inc. Berkeley, Cal., 
prices the rack at $1.50. 


Heater Drys Ha 
front of this electric wall 
unit drops, as in bottom 
photo above, to dry hair. 
A rack, top, pulls out for 
hanging wash. Also a cool- 
ing fan, it is sold by 
Fresh’nd-Aire, Chicago, 
for $39. 


Door Operates Dispen- 
ser. Mounted on the door- 
frame of a washroom, 
kitchen, or barn, this dis- 
penser squirts a deodorant 
or insecticide every time 
the door opens and closes. 
Seco Products Co., Pitts- 
burgh, sells it for $2.95. 


Box Traps Dampness. This 


fiberboard box removes ex- 
cess dampness from a room, 
protecting equipment and 


clothing. A noncorrosive plas- 
tic-mesh bag contains calcium 
chloride to draw the moisture. 
Damp-Trap Co., Inc... Sagi- 
naw, Mich,, makes it, 


Pillow Is Inflatable. 
ting up in bed is 


Sit- 


27-inch pillow. 
ited by means of 
, it folds into a 
age. U.S. Fiber & 
Plastics Corp., Stirling, N.J., 
prices it at $3. 
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I'd like to see them make 


Controlled-bea: 
eats. 


lamps 


Light directed to l 
to read maps 


hole car and inte 
Truett, Los Angeles. 


Coffee pereolatorss water kettles, 
with saucer-shaped | 

would catch any lig 
thus keep the stor 
from going out.—Ben 


hat mnight boil over and 
n and prevent the gas 
jubin, Jr., Miami, Fla. 


c L 
Heavy denim and corduroy patches that could 


be applied with a hot iron, requiring no sew 
Would be fine for, patching children’s jeans and 
overalis and men’s work clothes—Mrs. G. H. 
Murray, Knoxville, Tenn. 
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ore overflowing bathtubs and 
No more forgotten water 
lers.—Sue Butler, Los Angeles. 


Twist drills with thre 
ghanks to prevent slipping dail chy 
be especial} 

for use in 

Schwalke, St. Louis, Mo, 


apart on the 
Would 
indersize shanks 
drill: 


h 
electric amar 


NOW they Make it... 


An automatic 
an outboard mo 
gested in Sept 
If desired, an auxiliary 
hose also’ pur 

water into 
hes out dirty w: 
e. Made 
Sport Prod 


connet be otknowledged or retumed, 


MECHANICS 
HANDICRAFT 


EG. U5. PAT. OFF, 


Here's competition for TV—a home 
theater that’s convertible for use with 
either puppets or marionettes, and 
knocks down flat for storage. Turn the 
page for instructions on building it. 
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ROUGHT back by television, puppetry 

is making a hit with the young in heart 

of all ages, and the little dolls are becoming 

popular toys, But they're more fun if they 
have a stage on which to strut. 

Build a puppet theater for the children, 
and you'll soon find yourself busy with it. In 
fact, this can be a whole family’s hobby. 
Dad can make sets and props. Mother and 
sister can be wardrobe mistress and make-up 
artist. Brother can experiment with lighting. 
‘And everybody can take one or more voices 
in the cast. Plays can be found in most pub- 
lic libraries. Your audience? Just call all kids, 

A combination theater, Once bitten 
by the hobby, you'll probably want to use 
both puppets and marionettes. This theater 
can be converted from one kind of show to 
the other in three minutes. 


=r sauanes 
TT ‘cURTAM suppoat 
Eeeery 
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Theater 


By Harry Walton 


Since puppets fit over the hand and are 
worked from beneath, the stage stands atop 


a three-sided screen that conceals the pup- 
peteer, who kneels or sits on a stool behind 
it. Marionettes are manipulated by strings 
from above. So for marionette shows the 


ping surfaces of th 
proscenium members 
and assemble with 
As, clinched in back. 
screw Gs the 

pport abo 

and serean Tail below 


DRILL FOR PINS 


stage goes on the floor or on low blocks, its 
wings opened to support the screen on top. 
‘The opened wings permit side entrances for 
the players, who walk on like live actors. 
ou can build the theater for puppets now, 
and add the marionette stage floor any time 
later, 

Although big enough for professional use, 
being 4’ wide and 7’ high, the theater knocks 
down into “flats” for storage, and can be 
transported by automobile. 

Pick your materials, All the parts of 
the puppet stage can be cut from a 4’ by 8” 
panel of X” plywood, which is ideal because 
it’s comparatively stiff. Cheaper material 
such as composition board or even heavy 
cardboard can be used for the stage wings 
if stiffening cleats are added. 

You'll also need about 60° of %” by 1%” 
(nominally 1” by 2”) stock for the screen, 
cleats, and inciden The marionette floor 
calls for an extra 28” by 48” panel and two 
5” by 35” les ” sheet. 


Theater front. The proscenium, as is 


called, rame built up of four pieces of 
4” plywood. You can cut the top straight 
across and depend upon painting or strips 
of half-round molding for ornamentation, or 
saw it to a fancy curve as in the drawing. 

The stage wings. Each of these consists 
of two pieces, hinged together. Glue and 
screw battens along the adjacent e 
stiffen the wings vertical 
chorage for the hinge screws 

Fasten horizontal battens %” from the bot- 
tom edges of the 20” wide wing sections, 
using small flathead wood screws and glue. 
Cut 5/16” by 1” notches in the top of both 
wing sections for backdrops and scenery. 
Your various sets can be painted on card- 
hoard, the upper edges being stapled to 
battens that fit these notches, 

A narrow floor fits between the front por- 
\s of the wings, as shown in the pictures. 

The screen. Cut all 12 frame members 
to full length first. Then saw half-lap joints 
at each corner. Assemble with glue and two 
wood serews at each joint. Check for square- 
ness by measuring the diagonals. Judicious 
pressure on the comers before the glue 
hardens will square up a frame if it’s slightly 
out of true. The diagonal braces in the big 
frame can be glued and toenailed. 

Hinge the three frames, as in the draw- 
ing, to open all the way outward. Loose-pin 
butts will let you take the screen apart for 
storage. 

Cover the screen panels (after painting 


t 


sraerenea 
Naren 


e238" 
STAGE WINGS: 


sr 


Insert puppet floor, which is a 5” shelf. Hold- 
ing it in place, drill two holes through it into 
the wooden blocks. Turn in wood screws and 
cut off heads, leaving short pins, Hold shelf 
with hooks to front and wing blocks. 
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screen (above) show 


Stretcher locks 
right. Spot eyes for hooking the braces so 
hat uprights are bent in slightly 


the frames) with standard 28” by 44” poster 
board. This comes in a variety of colors, 
saving you the trouble of painting large 
areas. Tack or staple the board on, and 
cover the edges with molding or linoleum 
binding. 

Mounting the stage. With the sides at- 
tached to the proscenium and the puppet 
floor in place, have somebody help you 
place the theater on top of the screen. Al- 
though light, the unit is unwieldy to handle 
alone. 

For the pegs that hold the stage on the 
screen, bore %” holes through the horizontal 
wing cleats into the upper screen members. 
Glue %” dowel pegs into the screen rails and 
open out the holes in the wing cleats to take 
these alignment pegs easily. Mount the 
stretcher and its braces, and you're ready 
for a puppet show. 

Marionette floor. To let the stringed 
folk walk the boards, you need a floor the 
full depth of the stage. This may be ply- 
wood or, if well cleated, fiberboard. Cut a 


Trial setup of marionette oor with uncovered 

how stringed figures can 
walk on from wings Peg in curtain support en- 
ters lower screen 


loor legs 


STRETCHER 


aackoRoe 
TACKED TO 
(ne sree 
STRETCHER 
NOTCH 


‘cleat 


OPENED SCREW EYE 


yomsane 
+s a 


ed in 
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curve on the front edge, which projects be- 
yond the proscenium opening. Drill two 
holes in a piece of X” plywood at the same 
spacing as the ones in the puppet floor. Glue 
this piece to the underside of the stage to 
engage the pins on the floor blocks. Also 
glue a cleat X” thick under the floor at each 
side where it rests on the wing blocks. 

Glue and screw cleats along the back of 
the floor as shown in the drawing. Screw 
hinges to the short cleats and with bolts and 
nuts attach the two plywood legs. When 
opened and locked with the stretcher and its 
braces, they hold the back of the marionette 
floor level with the front. 

If you're going to do much marionette 
work, fasten a board 3” wide on top of the 
stretcher for a more adequate arm rest, Let 
this rest on top of the legs, leaving the 
notches open for the backdrop battens. 

Screen goes above. For marionette 
shows, glue a peg in the middle of the cur- 
tain support behind the proscenium and 


les on a steel rod bent at each 


serew eye at the center, 


looping around a single one at the right. 


holes and run through a 
It can also 

es, from coat-hanger wire. 
a double pulley at left, 


bore a hole in the lower rail of the middle 
screen panel to receive it. Hinge back the 
rear sections of the wings about 45°, and 
open the side screen panels to rest on them. 
Mount hooks, catches, or turn buttons to 
secure the open wing sections to the lower 
rails of the screen. 

Curtain time. That breathless moment 
when the curtain goes back is pure magic 
—provided the curtain behaves. The material 
must have enough body to hang in smooth 
folds. Cut two pieces, each 10” wider than 
half the proscenium opening. Hem the cut 
edges, and sew six to eight small rings or $ 
hooks to the top of each half. Wax a strong 
cord and rig it as in the drawing, tying the 
ends to the middle rings with the curtain 
drawn shut. Where the cord changes direc- 
tion at the ends, run it through screw eyes 
or over small pulleys. The photo above 
shows small lathe-turned plastic pulleys that 
revolve on wood screws. Miniature pulleys 
sold for ship models will serve nicely. END 


Grocery-Box Puppet Theater Built in a Jiffy 


Tue kids will love this, quickie “all their 
own” theater, which you can make in an 
hour from a cardboard carton. The bigger 
the box the better; 14” by 15” by 20” is the 
minimum size. 

Cut the proscenium opening in one side 
of the carton. Cut the flap on that side to 
3” in width, fold it in, and tack it to a bat- 
ten about 2’ longer than the box. Fold the 
opposite flap out parallel to its side and tack 
it to a second batten. Tack an old sheet 
onto the front board and place the theater 
across the backs of two chairs. The puppet- 
eer kneels or sits on a low stool. 

If you want a curtain, tack a piece of 
wood over the proscenium inside the box. 
Drive two spools over the end of a length 
of dowel, tack the curtain to the proscenium 
board and the dowel, and rig a control cord 
as shown to roll the curtain up. 
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Turning Space 


The Inside Story of Our Expansion Attic (PART 2) 


How the Goodmans framed the partition 
walls, installed studding, and put up 
insulation and plasterboard. 


tk help other cou 
Y 


By Mary Ellen Goodman 


PS STAFF PHOTOS 


ing beams that support the roof, studs are 
vertical members supporting the partition 
walls, the horizontal pieces they stand on 
are sole plates, and the horizontal ones that 
are used to tie the studs together at the top 
are top plates. 

Collar beams are the horizontal members 
tying opposite rafters together. Sometimes 
they are near the peak of the roof. some- 
times farther down. Ours were barely head 
high, and this brought us up against the case 
of the missing collar beams 

More were needed. When our house 


Our house had collar beams across every other 
pair of rafters, To line up those be 

hailed battens across two existing beam 

laid the new one on the battens. After 

it, we took down the temporary supports. 


Double studs in doorways 
withstand slamming doors. 

joined with tenpenny nails, spaced 16” apart 
ind staggered. Here our ‘Steve watches his 
father nail an inside stud to the sole plate. 


was put up, ten years ago, the builder had 
adequately’ braced the roof with collar 
beams tying together every other pair of 
rafters. But they were too far apart to sup- 
port insulation and the wallboard ceiling 
properly, So we had to install the missing 
collar beams, 

For these, we used two-by-fours, which 
did not have to be cut precisely, because we 
nailed them against the sides, or faces, of 
the rafters. In the center and south rooms 
we lined the beams up by temporarily nail- 
ing lengths of wood across the existing 


Get set to hit the na rely, even if you 
must stand ov End 
studs for this wall were set plumb with a 
level. Then a line was stretched between 
them to line up top ends of others. 


We scotched cold drafts that might have 
come in around windows by packing around 
frames and under sills with rock wool. Re- 
flective insulation went everywhere else, as 
shown on the next page. 


Accordion-type insulation, a paper honeycomb 
with three livers of ul n foil, was light to 

le and easy: to ins c end of the strip 
was first tucked to the the eaves, with 


vas stapled right along 
$ above, Then the accordion pleats 
and the taut material stapled 


One 
a rafter, 
were pulled ope 
by its other edge to the next rafte 


‘ide of the strip 


as below. 


1B roPuLar science 


beams and setting the new beam on these 
strips. 

In the north room the existing collar 
beams were only six feet from the floor. The 
architect, who is 6” 3”, recommended raising 
them to 6’ 6”, but we are shorter folk and 
felt we could get by with a little less. We 
simply laid the new beams right on top 
of the old ones and nailed them to the 
rafters. This placed the new beams higher 
by the width of a two-by-four, or at a 
ight of 6’ 3%” from the floor. Then we 
noved the old beams and nailed them up 
between the new using a temporary 
batten to line them up. as we had in the 
other rooms. 

We learn about nailing. Since we 
were going to use a lot of two-by-four lum- 
ber, we persuaded our dealer to give us the 
quantity discount even though we ordered 
only two or three hundred feet at a time. 
We used well over a thousand feet before 
we finished the job. At first we ordered 14’ 
lengths. but later we found we wasted less 
by using 8” pieces. 

We used. sixteen-penny nails for collar 
beams and sole plates. and tenpenny nails 
for all other framing. As an aid in proper 
nailing we recommend a pamphlet, “Tech- 
niques of House Nailing.” published by the 

and Home Finance Agency in 
ton. This can be bought from the 
tendent of Documents, Government 
Printing Office. Washington 25. D.C., for 
15 cents. It not only tells what size nails to 
use. but how many and where to drive them. 

The secret of driving nails right is to get 
yourself in position to hit the nail squarely 
with a full hammer swing, even if this takes 
some preliminary gymnastics. We stood on 
planks placed across our sawhorses. Al- 
though these had to be moved a good deal, 
it was worth the trouble. The sawhorses 
and planks were all we needed. To this 
day we don't own a stepladder. 

Blueprint on the floor. Once the col- 
lar beams were in, we were ready to transfer 
our architect's plan to the floor boards. First 
we dropped a plumb line from the ridgepole 
at several points to find the center line of 
the house. With this marked on the floor, 
we measured from it according to the blue- 
print. This gave us the outline of the east 
and west walls. North and south walls were 
predetermined by the setbacks at each end 
of the house and the chimney at the middle. 

Next we placed the sole plates (two-by- 
fours) on the lines we had drawn, and 


fastened them with sixteen-penny nails 
through the subfloor into the joists, whose 
location was already marked by the flooring 
nails. The sole plates were interrupted 
wherever the plan called for a door. Thus. 
when the plates were down, we had an out- 
line in two-by-fours of the rooms to come. 

The sole plates had to be measured care- 
fully and cut square to make doorways the 
proper width, comers abut solidly. and door- 
way studs fit accurately. A friendly car- 
penter showed us how to saw square and 
true. Draw the line carefully, he said, and 
then look down on it directly over the saw. 
By keeping both eyes open you will seem to 
see the line on each side of the saw, and can 
easily cut “between” what you see. 

We aligned the top plate for the center 
walls (the only ones that did not run up to 
the rafters) by dropping a plumb line from 
the collar beams to the sole plate. To hold 
the top plate in place for nailing to the 
collar beams, we cut the two end studs of 
each wall and set them unde: Each of 
these and the intervening studs was cut 
individually to fit the spot where it went. 
‘This was necessary because even a slight 
difference in length caused trouble. If studs 
were too short they wouldn't stay in place 
while we nailed them; if too long, they 
bowed and did not present a square face 
for the wallboard. 

In fastening stud: 


to the top plate we 
learned about toenailing. It took practice 
to get the hang of driving a nail diagonally 
through an upright into a horizontal mem- 
ber. The hammer blows tend to shift the 
upright out of position, and at first one of 
us held while the other nailed. But this 
seemed inefficient, so we drove nails tempo- 


WALL STUDS 
NAILER 


CORNER STUDS 


PARTITION CORNERS 


rarily into the plates to hold the studs in 
place. In toenailing as in straight nailing, 
it is important to smack the nail squarely 
and with a full swing. 

Watch that spacing! The most im- 
portant—and expensive—lesson we learned 
in this part of our attic project was that 
studs must be 16” on centers (as measured 
from center to center). You can’t get by 
with 15” or 17”, because insulation and 
walboard are designed for standard 16” 
spacing. Our builder had not been overly 
careful about this, and neither were we at 
first. It cost us dearly both in time and 
money. 

We can testify now that it’s even worth 
the price of extra two-by-fours for double 
studs to maintain that vital 16” spacing, 

A less serious error that we made was to 
forget nailing strips around the dormer and 
at the rafter ends. You can’t wallboard 
to empty air, or to a member an inch away, 
A stud at the outer corner does you no good 
when you want to nail hoard on the inside 
of the wall. We remembered to build out 
the inside corners of the rooms as shown in 
the drawing, but we used 1” by 1%” stock, 
which was far too light. By the time we 
got around to installing the wallboard, we 
learned to use two-by-fours. But it was 
much harder to set them in after the in- 
sulation and part of the walls were up. 

With the end studs already in place for 
the center walls, we ran a string taut be- 
tween them to line up the other studs, set- 
ting them squarely on the sole plate. We 
checked with a level to make sure the studs 
were vertical. For the walls that ran right 
up to the rafters, we first set the end studs 
on the sole plate and used the level to find 


DOORWAY FRAMING 
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We saved a third the cost of our wallboard by 
covering eaves areas, behind closet and storage 
space, with corrugated cardboard. It was a 
cinch’ to. put up with the stapling gun, 
damaged, it will cost nothing to fix. 


the right point on the rafters at which to 
nail them, 

Double studs and a double header (the 
horizontal crosspiece on top) in each door- 
way are standard practice. The inside mem- 
ber of the double stud goes down to the 
subfloor and is nailed to the end of the sole 
plate; at the top it’s cut short to fit under 
the header. The second stud, outside it, 
rests on top of the sole plate but runs up 
past the header to the top plate or rafter. 

Ceiling grilles were installed in each 
room, and a door in the south room. 
Through this we can install and service an 
attic fan. For grilles we used hot-air reg- 
isters, which can be closed in winter by 
turning a small wheel. The trap, which is 
82” (the space between two rafters) by 24” 
is made of two layers of plywood 
rock-wool insulation between. It is hinged 
on the south wall and held up by a catch. 


Wallboard was held against sloping ceilings by 
a batten spaced ” away from the rafters. Lower 
board edge was aligned against another batten 
nailed across tops of wall studs. 


Insulation came next. While the wir- 
ing was being installed—a center light and 
two wall double outlets in each room, plus 
lights in the closets and a two-way switch 
circuit for the stairway light—we considered 
various types of insulation. We finally chose 
one made of three layers of aluminum foil, 
two light and one heavy, held together by 
a honeycomb of fire-resistant paper. It is 
small in bulk and relativ easy to install. 
The 1,600 sq. ft. we required came in a 
carton no larger or heavier than one con- 
taining a mere 80 sq. ft. of rock-wool bats. 

To put up our insulation, we unfolded 
one end of a 250’ strip and, using a stapling 
gun rented from the dealer, attached one 
paper flap to the side of a rafter from the 
eaves to the collar beam, across the collar 
beam, and down the far e: Then we un- 
folded the strip all along its length, opening 
up the honeycomb so that it spanned the 
distance to the next rafter. Pulling it taut, 
we stapled it to the inside of this rafter, 
leaving an airtight sheet of aluminum foil 
facing the room, with a honeycomb of air 
spaces and two other reflective layers of 
foil above it. 

We forgot some of the instructions the 
salesman gave us, and the manufacturer's 
instruction slip was in the bottom of the 
box. So, of course. we put in a few hundred 
feet backward before we realized our error. 
But we were a 


Wherever they were 
. we had to run the 
insulation across instead of along the rafters, 
overlapping the short sections 4” at every 
joint. This method of installation cost us 


We leaned plasterboard against the studs for 
ly along a 
line, leaving only the backing paper to 

be cut through with a sharp kuife. 


25 percent more in material, 
and of course a lot of extra 
trouble. The 4” overlap was 
necessary, however, around 
obstructions such as the ceil- 
ing grilles. 

Rooms take shape. To 
finish the walls and ceiling, 
we chose plasterboard. Al- 
though it is harder to work 
with than some boards, it was 
the cheapest one available. 

Measuring the areas care- 
fully, we tried to order 
lengths that would work out 
to best advantage with the 
least waste. We stored the 
plasterboard in our garage 
on blocks, moving sheets up- 
stairs only as we used them, 
For the first time we wer 
forced to call on friends and neighbors for 
help, as I couldn't carry my end of the 
4 by 8 lengths. One of these neighbors 
came up with an idea that saved us a lot 
of work and considerable money 

Since the space behind the side walls was 
to be for closets and storage, the eaves 
wouldn't show. Nevertheless, we wanted to 
cover them to protect the aluminum insula- 
tion, Our friend suggested that corrugated 
cardboard from cartons, stapled to the 
rafters, would be adequate for this. We 
were able to cover nearly a third of the 
attic with such cardboard, saving just that 
much wallboard. 

Despite the careful measurements we had 
made before ordering wallboard, we had a 
lot of waste because our studs weren't on 
16” centers, Sometimes three studs spanned 
34” instead of 32”, making us scrap as 
much as 14” of a board 4’ wide. 

Professionals lay plasterboard flat ou 
horses for cutting, but we preferred to st 
it against a wall. Measuring the area to be 
covered, we marked off the board and 
scribed the lines with a chisel. (We had to 
buy a new chisel later, for this wrecked the 
edge. The experts recommend a linoleum 
knife.) The board cracked readily along 
the scribed line, and we then cut through 
the backing paper with a knife. 

To lay out the angular cuts where the 
boards had to fit under the eaves, we meas- 
ured the height from the floor at two points 
the width of the piece apart, marked them 
on the board, and drew a straight line be- 
tween them. The necessary openings for 


Toughest fitti 
ceiling. We adj 


was c 


angles for sawin 
: ed to present 


" 
eel 
job was where dormer peaks met the sloping 
sted one leg of a folding rule to get cutting 
i. Eworby-four nailing strips, One artis oft 
tbiy parallel nailing surface 


electric switches, outlets, and fixtures were 
roughly located on the board and a small 
hole punched for each. Then, with the 
board loosely in place. we inserted a keyhole 
saw and cut around the box. 

Our dealer sold us 1%” galvanized shingle 
ils to hold the plasterboard in place. We 
spaced these 8” apart on vertical surfaces, 
6” apart on ceiling and eaves areas. These 
overhead surfaces were the back-breaking 
part of the job. To get the plasterboard 
in position on the sloping ceilings, we nailed 
a batten across the ends of the collar beams 
and another at the top of the wall studs. A 
third batten was nailed between these, but 
spaced away from the rafters by ¥” blocks. 
The board was then inserted between this 
third batten and the rafters, and moved 
about against the others until it was square. 

For boards that went directly overhead, 
a single batten nailed over spacing blocks 
proved adequate. Where we had to fit 
plasterboard around the ceiling grilles, we 
found it muck quicker to cut two or three 
pieces, each fitting part way around, than 
to cut one piece to an exact fit. 

Along the edges of the wallboard, nails 
were driven in the shallow recess provided. 
The proper technique here is to hit nails 
enough to sink them a bit below the surface, 
but not so hard as to break the board. We 
had some broken edges and corners, but 
consoled ourselves with the thought that 
molding and patching plaster would con- 
ceal or repair them. 

Mrs. Goodman’s story of her attic 
will be continued next month. 
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Piece of ipa Blade Mounted in Handle Spreads Glue 


< my wife dis- 
slightly beat- 
up record album, I 
grabbed it fast. Now 
I file my circular-saw 
blades safely and neat- 
ly in the pockets.—Pat 
Comstock, Manhattan. 


4 


Funnel Supports Flashlight at Angle 

Ir you're stuck with 
a repair job in a poor- 
ly lighted spot, and 
haven't a helper to 
hold the flashlight for 
you, try the setup 
shown at left. Slide 
the flash forward or 
backward within the 
rubber band on the 
funnel until the light shines just where you 
want it—John Patrick Corcoran, Dover, N. J. 


190 rorutar science 


A snort length cut from a discarded 
windshield-wiper blade makes a glue spread 
er (left) that is easier to use and to clean 
than a brush. Cut a handle to shape on the 
bandsaw and round off and smooth on the 
sander. Drill a 4” hole parallel to the end. 
and then cut a kerf through and beyond it 
Drill a hole for an 8-32 bolt to clamp the 
blade—H. Neustadt, The Bronx, N.Y. 


Set Brakes When Washing Car 

Berone washing the family car, pull the 
emergency brake tight. Also press down 
the brake pedal and prop it with a stick. 
This will keep water out of the brake lin- 
ings. If these get wet, brakes may not hold 
for awhile—H. Muller, Danboro, Pa. 


Tool Opens Vacuum-Sealed Jars 

AN ovp knife can be 
turned into a handy 
kitchen tool (right) 
for opening vacuum- 
sealed jars and_bot- 
tles. Cut off the blade 
near the handle and 
grind the stub to a 
slight concave curve. 
This will slip snugly 
under a c: Nep- 
per, Ft. Thomas, Ky. 


Blade Dispenser Makes Sanding Block 

AN empty double-edge razor-blade dis- 
penser of the type shown below makes a 
handy sanding block for small work. Use 
the kind containing a spring. Wrap a strip 
of sandpaper around the curved bottom of 
the plastic case and tuck it through the two 
open ends of the dispenser. The spring 
keeps the sandpaper in place. 


Cobbler’s Bench 
Holds Smokes 


This hand-tool quickie looks 
on the living-room table. 


TANDARD cigarettes fit into 
the tray of this little cob- 

bler’s bench, and the drawer 
holds match books. 

Jigsaw the bench top out of %” stock 
and gouge a shallow hollow for the ash 
tray. Drill 5/16” holes for the legs, angling 
them slightly away from the corners. Legs 
can be turned, or shaped with file and 
sandpaper, from %” square stock. Round 
the big ends well. Glue the legs 

The tray built up on the top, the 
sidepieces being dadoed for the ends and 
partition. Round off all corners and edges» 
Dado the drawer front for the sides, and 


a 


Cutting Boards at an Angle by the Fit-and-Mark Method 


Wuen you want to fit boards ver- 
tically to rafters and don't have a 


the sides for the back. Run a groove 
around the inside for a drawer bottum cut 
from veneer stock or tin plate. 

Two slides, glued to the outside of the 
drawer, run in grooved guides fastened 
below the tray end of the top. Whittle the 
drawer handle out of solid _stocl 

Finish with wax or boiled linseed oil, 
and rub well. The ash tray can be ham- 
mered from a piece of copper or pewter.— 
L. T. Cronk, Valhalla, N. Y. 


lly held board to the rafter, 
as shown in the drawing at the 
right. Transfer that measurement 
to the opposite side of the board 
and then saw from there across to 
the first corner.—Joel Miles, Denver, 
Colorado. 
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The Model Garage owner plays 
tricks with a neighbor's ornery trac- 
tor and sets things right again. 


By Martin Bunn 
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T ABOUT this time every year, Gus 
Wilson always gets a rash of S O S 
calls from the local farmers. Quite a few 
of them who think they are handy with 
tools spend part of the winter months 
trying to get their trucks and other farm 
gear in shape for the spring. Then, 
when they get into trouble—and they 
often do—they invariably call on good 


As the engine roared with- 
out a break, Frank sat in the 
tractor seat dumbfounded. 


old Gus with a last-minute fix-it plea. 

Most times Gus doesn’t mind. Feb- 
ruary and March usually are slow 
months at the Model Garage. The big 
rush doesn’t start until April when folks 
begin thinking about getting their cars 
ready for warmer weather. 

This year, though, things got a little 
ahead of themselves. A few stretches 
of downright balmy weather had Gus 
Wilson's shop jammed to the doors with 
repair jobs and tune-ups by the end of 
February. As a result, the veteran me- 
chanic had to stick pretty close to his 
bench. 

There was one call for help, however, 
that Gus just couldn't bring himself to 
turn down. It was from his old and very 
good friend Mel Mowbray. Mel and his 
wife were two of Gus's favorite people. 
It seems that Mel had a new hired hand 
who'd talked Mel into letting him 
overhaul the tractor. He'd evidently 
botched the job, because Mel had asked 
Gus to come to the rescue. 

So one Sunday recently found Gus 
driving up the long Jane that leads to 
Mowbray’s farm. As he neared the 
house, Mel headed toward him from 
the barn. 

“Sure swell of you to give up your 
Sunday and drive all the way out here 
to help us,” Mel said appreciatively 
after Gus had parked his car. 

“Can't let an old friend down,” Gus 
replied with a smile. “Besides,” he 
added with a wink, “I haven't had a 
piece of Mrs. Mowbray’s deep-dish 
apple pie in ages.” 

“How about a cup of coffee right 
he said ushering the me- 
into the big farm kitchen. 

A few minutes later, after Mrs. Mow- 
bray had brought them two steaming 
cups and a plate of hot buttered bis- 
cuits, Mel began telling Gus his troubles 


unprepared. I'll be needin’ my tractor 
pretty soon now and it’s in no shape to 
be of much use.’ 

“What happened? Your new hired 
hand take it apart and forget how to 
put it back together again?” 

“Not as bad as that. Last fall, when 
we put it up for the winter, I knew that 
she needed a general tune-up and prob- 
ably new rings and a valve job. I made 
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my mistake by letting Frank—that’s my 
hired hand—talk me into letting him do the 
job. He meant well—wanted to save us the 
money.” 

Gus nodded, reaching for another one of 
Mrs. Mowbray’s biscuits. 

“Well,” Mel continued, “he put in the 
new rings, ground the valves, and took care 
of a few other repairs. Finished the job 
last Friday. He was a proud youngster 
when he cranked her up and she took hold 
and purred like a well-fed kitten. That is, 
he was proud until he gave her the gas. 
Then she began to sputter. Sounded like 
she was only hitting on three cylinders.” 

“Did he check the timing?” 

“Gus, he’s been checking everything ever 
since. The poor kid hasn't done anything 
else. He’s out there in the bam right now 
going over that engine piece by piece.” 

“Let's amble on out.” suggested Gus, 
gulping the last swallow of his coffee. 
“Tractors aren't my meat, but maybe the 
three of us can gang up on the trouble.” 

As the two men walked into the barn 
they found Frank, grease-smeared and de- 
jected, carefully checking the ignition 
wiring. 


Gus Meets Susie the Tractor 

“Frank,” called Mel, “this is Gus Wilson. 
He’s come out from town to see if he can 
help us find out what's ailin’ old Susie.” 

“Having troubles, Frank?” Gus grinned 
as he gripped the younger man’s hand. 
“Since I gather it’s a she I wouldn't feel too 
bad. Females are always temperamental. 
Got any theories?” 

“Gosh, Mr. Wilson, that’s just it, I 
haven't got a one,” Frank admitted. “Every- 
thing checks out as it should, yet she misses 
when you give her the gas. 

“Let's hear her idle.” 

Just as Mel had said, Susie started with- 
out a falter and idled smoothly. 

“Now give her the gas.” 

Frank complied and the tractor engine 
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picked up from a pleasant purr to a stutter- 
ing roar. There was no doubt about it, 
Susie had a bad miss. 

“It’s the No. inder, I'm sure,” Frank 
said after he had shut off the ignition and 
climbed down from the tractor seat. 

“No. 2 plug okay?” asked Gus, walking 
over to where Frank stood beside the tractor. 

“Perfect. I even switched plugs to make 
doubly sure, and No. 2 still missed,” an- 
swered Frank. “I've checked fuel, ignition, 
timing, and compression. They're all okay. 

“In other words,” said Gus, scratching 
his chin, “everything about No. 2 is perfect 
except she won't perk at anything above 
idling.” 

“That's about it, Mr. Wilson.” 

“Susie ever give you any trouble before?” 
Gus asked, turning to Mel. 

Mel was silent for a moment. “Well, 
come to think of it,” he finally replied, 
“she did run kinda rough when I first bought 
her a few years back. The dealer worked on 
her a bit, but as I recall she finally smoothed 
down of her own accord. I dunno, guess 

vas a little stiff or somethin’.” 
I check the valve clearances, 
s asked, taking off his dress-up 
coat and slipping’ on Frank's discarded 
jacket. 


Valve Clearances Are All Okay 

“Sure thing,” answered Frank, holding 
out a set of feeler gauges. “It’s a cinch I've 
slipped up on something.” 

“What's the clearance?” 
he reached for the gauges. 

“The manual says ‘011’ on both intake 
and exhaust.” 

Mel and Frank watched while Gus re- 
moved the valve cover and proceeded to 
check the valves for No. 2. Evidently satis- 
fied that they were okay, he made a quick 
check of the others. 

“No fault there,” he announced. Then he 
hesitated for a moment and rubbed his 
finger over a spot on the engine block. 
“Humph,” he grunted. “Got the valve 
wrench handy, Frank?” 

Somewhat puzzled, Frank found the 
wrench in his toolbox. Gus took it and 
turned back to the engine. When he finally 
straightened up, he said, “Now give her a 
whirl, Frank, and let's hear how she sounds.” 

Frank climbed back up on the tractor 
seat and hit the starter switch. As usual, 
Susie started up with a pleasant purr. 

(Continued on 


asked Gus as 
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Oil Quiets Wheel Squeaks. A few drops 
of brake fluid or rubber lubricant will stop 
squeaks in a banjo-type steering wheel. 
Insert a screwdriver as shown and pry 
gently to allow the lubricant to enter where 
the spokes join the rim. 


Guard Supports Trailer Hitch. A small 
trailer frequently doesn’t have a support to 
keep the hitch socket free from mud and 
dirt when the trailer is parked. A piece of 
band iron bent in a half circle and welded 
or bolted to the tongue will give the pro- 
tection needed. The loop should extend 
about 6” below the tongue. 


Turn the page, please, for four m: 


Weight Loosens Rusted Bolts. If a wheel 
nut or bolt refuses to budge, adjust your 
jack to the same height as the nut, set the 
lug wrench the nut h ontally, prop it 
on the jack, and apply your weight to the 
handle. Pressure, not kicking, does it. 


= 


Slot Guides Battery-Water Level. In the 
past you were usually supposed to keep 
battery electrolyte just above the plates. 
But instructions are more specific for the 
latest batteries in GM cars. In these, you 
should add water to raise the level to a 
ledge at the bottom of a slot in the filler 
well. Don’t fill above this. 
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Handle Loosens Hot Cap. A 3” or 4” 
piece of iron rod riveted, soldered, or brazed 
to the top of a radiator cap will make it 
easier and safer to remove the cap when 


the radiator is hot. Locate the rod so it 
won't strike any other part of the car. 


MEDICINE- 
DROPPER 
BULB 


eon 
Bulb Forms Lever Grip. Some turn signals 
have a switch lever of such small diameter 
that your finger tends to slip off. William A. 
Minn., overcame this 
edicine-dropper bulb over 
lever. 


by shoving a 
the end of the 


VALVE“SEAT 


INSERT 


Weld Bead Loosens Inserts. Valve-seat 
inserts in truck and industrial engines are 
so hard and tough that attempts to remove 
them by drilling or breaking may damage 
the cylinder block. Such inserts can usually 
be removed with ease by running a weld 
bead around the valve-seating surface. Con- 
traction of the weld metal shrinks the in- 
sert. Clean off any weld spatter from the 
top of the block or manifold passages. 
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Tal 4 
Blocks Help Put on Chains. A couple of 
wood blocks carried in the car will make 
it easier to put on your chains. Lay the 
chains flat on the ground, place a block be- 
tween one of the cross sections, and back 
the car until the wheels rest on the blocks. 
You can then pull the chains up around the 
tires and fasten them more easily. The 
blocks must be short enough so they won't 
hold the chain side strands. 


Used Station Wagons 


ire Sometimes 


But rot is hard to spot, and mileage 
is a poor clue to value. 


By Bill Canell 


PS PHOTOS BY W. W. MORRIS 


N ENGLAND, a station wagon is often 

called an estate car—a name suggest- 
ing shaded acres, a stately home, and lots of 
money. But there's often a station wagon in 
the one-car garage beside a GI house in 
America nowadays, because many families 
have found that it is the most useful kind 
of car for them to own. 

Many persons who could not afford new 
station wagons have bought such cars sec- 

ndhand. A wood body that has been well 

cared for will last for years. But so many 
owners fail to take care of their wagons that 
there are many lemons among the station 
wagons on the used-car market. 

I run a station-wagon repair and refinish- 
ing shop in Jersey City, N.J., and I have 
often had to tell prospective customers that 
it would cost a small fortune to fix their 


argains 


‘wagons up because the bodies were too far 
gone—due to neglect. When moisture gets 
into the cracks, open joints, or rips in the 
roof fabric, all sorts of decay can result, and 
it is often more serious than the owners 
think. 

‘A wagon that has been driven every day 
is likely to be in better shape than one that 
has stood for weeks in a damp garage—be- 
cause the moisture will have been shaken 
out of it and dried up by the sun. So it pays 
to look twice at a station wagon that hasn't 
gone as far as its age would lead you to ex- 
pect. It may be in worse shape than one 
with a much higher speedometer reading. 

Neglect is costly. Wood bodies should 
be revarnished every six months. The best 
finish is the most dangerous, however, if the 
joints are not filled properly. Wood filler 
should be worked into all cracks and covered 
with a thin line of varnish, Otherwise water 
will enter them, be trapped under the heavy 
finish, and gradually eat away the wood. 

Roof tears and small openings between 
the roof and molding should be sealed 
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promptly with weather-strip cement. Paint, 
wax, and varnish should never be used on 
fabric roofs, because they cause the mate- 
rial to crack. A light application of neats’- 
foot oil every few months will keep these 
fabrics pliable. 

The drainage holes in the bottoms of 
doors and below sliding glass panes must 
also be kept open to preserve a wagon's 
body. This can be done quite easily by pok- 


ing a stiff wire up through the holes oc- 
casionally. 

Ominous signs. The wise buyer of sec- 
ond-hand station wagons is wary of: 
© a musty smell, 
@ ugly fungus growths on the inside wood, 
and discolored wood either inside or out. 
Any one of these signs of trouble may 
mean as much as $100 worth of work will 
have to be done on the wagon within a year. 


EAcu make of station wagon has its own 
good points and faults. When appraising 
different makes, Bill Canell keeps these 
points in mind: 

1938-48 Ford or Mercury. If roof 
beams inside the wagon are almost black, 
they are far gone. Decay usually starts at 
the rear corners as a result of roof tears. 

1949-50 Ford or Mercury. Seldom 
troublesome. One in a hundred may break 
out in serious discoloration, usually accom- 
panied by peeling. Discoloring usually is 
found on center rail. 
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Here are four defects that can make repairs costly. 


Tips on sizing up the different make: 


~ <a 


BLACK SPOTS. 
= 


1946-48 Chevrolet. Look for water 
stains on rear-quarter glass rail (the hori- 
zontal member under the glass) and quar- 
ter section behind rear fender. Little dan- 
ger of bad roof beams unless roof has been 
torn. A 1948 Olds may have similar trouble. 

1942-48 Plymouth. Rear posts from 
roof down to glass rail may be bad. Rear- 
quarter glass rail and rear side-door glass 
rails often become waterlogged at ends. 
Rear roof beams are not expensive to re- 
pair. 

1946-48 Pontiac. Rear posts often bad 


Black or dark-green discoloration is usual- 
ly serious, but gray areas along the top edges 
of horizontal frame members are not so 
ominous. The direct rays of the sun affect 
these edges most, and the gray spots usually 
can be bleached out and revarnished at any 
good station-wagon shop. 

Decayed wood and patchwork repairs 
often are concealed by painting a wagon. 
Look carefully for any depression in the 


surface of such a body, and for cracks where 
there are no joints, Press those areas with 
your fingernail. If the wood is soft, and 
there are several such places, ‘move on! 
Look, too, for circular scratches such as 
an electric disk sander leaves. These ma- 
chines can mar the panels, beyond repair, 
but some owners and shops use them. For 
the best job, refinishing should always be 
done by hand. END 


Aleaking roof can cause much damage. 


A tear in the roof fabric or 
@ bad sealing job around the 
edges lets water in—resulting 


damage. 
in unsightly damage like that 


shown in the photo above. 


post also 


Weathered gray areas are sometimes found on 
the upper edges of rails, but these are harm- 
less, Dark areas at left below are an example. 
Other photo shows how bleaching restores them. 


ala 


at lower ends. Open joints over fenders not 
serious unless accompanied by black spots. 
Look for fungus along door edges, espe- 
cially near top hinge of front doors. Be- 
ware of wagon with many black areas. 
1946-48 Buick. Design of roof mold- 
ing sometimes allows water to seep under 
roof material. Roof beams go quite quick- 
ly. Molding inside the body hides any sign 
of this. On entering such a wagon, check 
for a musty smell. Front-door posts fre- 
quently need replacement. Watch for long 
cracks in these. Also, open the doors and 
look for fungus near the hinges. A 1946 
and 1947 Olds has same roof molding. 


away the fabric and you 
to see full extent of the 

Rotted roof 

falls ay The rear corner 

ust be replaced. 


wagon you often 
wood too—a sign 
of rot. If water enters end 
gain, | decay “works “towa 
th surfaces of the wood. 


Inside the 
find dark 


‘Two maintenance points are shown below. 
Clean out the drainage holes in the rails and 
doors frequently. If joint opens, fill promptly 
with plastic composition wood to keep out water. 


1949 Oldsmobile, Chevrolet, Pon- 
tiac. Construction of rear-quarter sections 
sometimes causes water to be trapped 
along glass rail near end of roof molding. 
Dark color and peeling results. Good re- 
finishing with plenty of time for drying can 
prevent need for replacement of wood. 
1949-50 Chrysler, Plymouth, 
Dodge, and DeSoto. Junction of rear 
post and glass rail subject to water pene- 
tration. Discoloration in end grain difficult 
or impossible to bleach. Check open joints. 
1949-50 Buick. Lower end of rear 
post subject to warping and water en- 
trance. This is difficult to repair. 
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Homemade Lev: 


Guwe strips cut like those above will let 
you keep up a single window sash in a 
garage or other outbuilding without a prop. 
Nail the strips in place with the sash resting 
on the sill. Allow about %” play between 
the sash and strip. The sash can be locked 
shut by placing a stick above it as shown at 
left above.—Walter F. Dierken, Dayton, Ohio. 
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Gets Foundations Off to the Right Start 


Hene’s a way you 
can level a foundation 
or wall without a 
transit. I have used 
the method on several 
occasions and find it 
g Ss very accurate 
results. 

Make two posts as 
shown in the drawing 
ising aluminum 
annel or hardwood 
for the uprights. Drive 
these posts 


just table A on its post 
t desired, level the table, and 
tighten the machine screw to hold. Tie a 
line to this table, stretch it tightly across 
table B, and tie to the screw on the latter, 
hen level table B and slide it up or 
down on its post until the line lies exactly 
level across both tables, without bendin 
Tighten the machine screw to hold the table 
—W. B. Eagan, Charleston, W. Va, 


Tool Helps Drive Glazier’s Points 


A roo. (right) Giswe 
that makes it easier | 
to drive glazier's 
points can be made 
from a 2” length of 
copper or brass 
Cut the 
ig lengthwise 
and flatten one end. 


Place the flat end 
against the poi 
and tap. lightly.— Coiae 


Victor H. Lamoy, 
Upper Jay, N.Y. | PLATTEN 


Clothespin Keeps Rule at Angle 


Ir you have no 
bevel square, you can 
transfer angles with a 
folding rule. After set- 
ting the rule at the de- 
sired angle, you can 
keep it more nearly 
rigid with a clothespin 
over the joint —H. O. Schoenfisch, Mountain- 
side, N.J. 


Homemade Tool Cinches Wire Clamp Tight on Hose Fitting 


Form long loop of iron wire, twisting ends 
with pliers, Loop around hose and catch on 


both nuts as above, Tighten by turning the 


Cut away wire close to hose (arrows) at both 
sides. Tap the cut ends flat against the hose. 


Plumber Can Carry “Snake” Coiled Inside Tire Ca 


ine 


=. 


screw. Then swing the whole tool over the 
lower nut (above), until the bent loops close 
and wire slips out of groove in lower nut, 


‘Are the couplings or nozzle on your 
garden hose securely clamped? Here's a 
make them so—before the 
ing season arrives. 

The homemade clamp shown cinches 
a neat double loop. Unlike the usual pliers- 
twisted loop, the ends are short and leave 

ze 
iron wire, the clamp holds very securely. 
The method is also good on welding or 
air hose if you're short a regular clamp. 

The tool is made from a bolt. File or 
turn down a shoulder on the end. Run 
on a nut to which is brazed a piece of 
metal to form a hook (or file the nut to 
a hook shape). Find a smaller nut that 
will slip on only to the shoulder, counter- 
bore the hole it, and peen over the 
bolt end to retain this nut, like a swivel 
foot on a C clamp. File a groove across 
the nut to hold the wire. Drill the bolt 
head for a nail or bit of rod to serve as a 
T handle.—L. W. Sult, Berwick, Pa. 


is 

I saw a plumber using this gimmick to 
carry his snake—the long, flexible wire 
used to open clogged drains. He cut the 
bead out of one side of an old casing and 
coiled the snake in the casing. Removal of 
the bead relieves some of the tire’s stiff- 
ness and permits the snake to be coiled in 
and out easier. 

With the snake in the tire, he can carry 
it in his truck without the wire tangling. 
And when he’s at the job, he can roll tire 
and snake to the place he needs it—E. F. 
Lindsley, North Prairie, Wis. 
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Before the author went 
to. work, his 16-inch 
television set looked 
best in a dim light. 


After he put it in a new 
cabinet, he was glad he 
had bought an 
sive table mod 


Extra chairs can be stowed in this 
homemade cabinet for a table model. 


By Herbert Pfister Someone coming? Two extra chairs can be 
PS PHOTOS BY W. W. MORRIS pulled right out of this modern TV cabinet. 
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‘TV for two more, The cabinet doors are the 
backs of the two upholstered folding chairs. 


LEG DOES NOT 
TOUCH FLOOR 


WHEN STOWED Sig cubes 


[HE designers of television cabinets must 
think that everyone lives in a palace. 
They've not produced a suitable model yet 
for a home like inch 
counts. So I bought the simplest table model 
that I could find and built my own cabinet 
with hideaway seats 

Now we never have to run upstairs for 
another chair when the neighbors’ children 
drop in. We have two guest chairs right in 


mine, where every 


the cabinet. And when our guests depart, 
we simply shove the chairs back into the set. 

It's a console that anyone the least bit 
handy with tools can build. It looks as trim 


as a factory-built job. And you can slide a 
table model into it without doing anything 
whatever to the original set 

My set was a 16-inch RCA, 21” high, 
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But I made the 
lightly larger, 
at the sides and above 
, and an inch of additional 


leaving an extra 
and below the se! 
depth. 

Cabinet details: After examining vari- 
ous cabinets in the stores I concluded that 
the shelf on which the TV set rests should 
be 24” from the floor. I then worked out my 
plans so as to get all my large pieces from 
one 4’ by 8’ panel of %” korina-veneered 
stock. 

I did this to keep the cost down, but 
found it also enabled me to be sure the grain 
would run in the right direction in all of the 


ces. By i rout th job in a similar 
uc th panel cut to 
nageable — si: ore you trundle it 

I from the lu But yard cut 
ure not always tru¢ ath, so allow an 


inch 
Figure | 
tops of the large sidepieces. Near one end 
of each piece I scribed a miter line squa 
with the edge of the stock. Then I set the 
saw for a cut and n sured the dis- 
tance from my saw blade to the side of the 
saw table, Exactly the same distance in from 
the miter line I clamped a guide strip to the 
. This strip bore against the side of the 
table as I fed the work 


e) shows how I mitered the 


sive 


Lee through the cutter. 
Seas] put the sides 
and top together and 
trimmed the center 
shelf to fit. Then I 
dadoed the shelf into 
the sides as shown in 


Tv see 


ccurves| Fig, 2. But before 
t gluing the shelf in, I 
drilled a liberal num- 
ber of vent holes in it. 

I glued and clamped 
the pieces with great 
care (Fig. 3), and 


Here's how the necessary pieces were obtained from a 4’ by 8’ panel. _ when the glue had set, 
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I reinforced the joints by gluing a strip of 
quarter-round in each comer. 

If you don’t have enough large clamps 
you can still get a pretty clean joint by 
screwing a long, square cleat in each corner. 
Drill pilot holes through the cleats, sides, 
and top. Brush on the glue and the 
cleats in place to pull the corners together. 

Make a template. To avoid having to 
lift the set repeatedly to fit it into the cabi- 
net properly, I cut a cardboard template and 
accurately marked the picture-mask outline 
and knob positions on it (Fig. 4). This 
helped me determine the correct position 
for the center cross strip. Once this was 
established, the location of the door panels 
and bottom strip followed simply (Fig. 5). 

You can use a ready-made picture frame 
for the cabinet mask, or build one as I did. 
My frame is three-sided and has mitered 
corners at the top (Fig. 6). It butts against 
the center cross strip and is flush with it on 
the inside but chamfered on the outside. 

To get the chamfer effect, I had to use 
solid korina for the top and sides of the 
frame. Then I cleated it to the cabinet from 
the inside. 

The loudspeaker is on the top of my set, 
so I sawed out an appropriate speaker open- 
ing in the top of the cabinet. I made a sim- 
ple wooden frame to fit the opening, tacked 


a piece of radio grille cloth over the frame, 
and bradded the frame into the opening 
.d flush with the top. 

Figures 7 and 8 show additional detai 
of the completed TV shelf. The 4” slide rai 
in the two lower corners hold the set level 
(I didn’t think the rubber cabinet bumpers 
were stable enough). For si le align- 
ment, I used %” side rails, rounding the cor- 
ners, sanding the rails smooth, and counter 
sinking the screws. These make it possible 
to slide the set out for servicing and be sure 
it will go back in exactly the same position. 

The chairs: A finished chair frame— 
the right-hand one—is shown in Fig. 9. Note 
that the door panel and the curved center 
leg are so joined as to tip the chair back a 
couple of degrees. This puts most of the 
weight on the squared rear support and 
makes the chair more stable. 

The door panels were cut to fit the lower 
opening and are held in place by furniture 
glides and bullet catches as shown in the 
construction drawing. 

I made each seat from a 15” square of 
%” plywood, rounding the front corners so 
the seat would clear the cabinet when 
tipped in and out. I cut a pad of 1” foam 
rubber and a sheet of upholstery plastic, and 
assembled the layers as in Fig. 10. The cov- 
ering plastic tends to stretch, so you have to 
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draw it taut as yor 
of the seat 
should 
the hi 

Eac 


with but 


12), A 
when sto’ 


There’s Also Room for a 
Record Player and Albums 


Arter building his TV cabinet, as de- 
scribed on the preceding pages, the author 
found that there was room enough not only 
for chairs but also for a 45-r.p.m. phono- 
graph and albums. Here’s how he tucked 
them out of sight. He cut a two-shelf ladder 
arrangement out of ¥” stock and made a 
large opening in one side so that he could 
reach the wheel-type on-off switch. The 
player is connected to the phono jack. 


Rol 


Ar THE turn of a knob, the viewing field 
of the new optical view finder on the camera 
shown below shrinks or expands to suit 
lenses of various focal length from 90 mm. 
to 360 mm. It’s made for the Linhof Super 
Technika, a de luxe German camera. 

Another knob corrects parallax. The find- 
er’s front-lens mount turns to match the 
rectangular field to the revolving camera 


Royce of Press Cameras Sports New Optical Finder 


back. In action shots, you can see the sub- 
ject about to enter the picture field. 

‘A longer-base range finder on the rede- 
signed Techni res utmost accuracy 
in focusing. Interchangeable coupling cams, 
now made in America. synchronize the 
finder to as many lenses as desired. Kling 
Photo Supply Corp., New York, distributes 
the camera and its accessories. 
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Y-long 
of 
fgipram wal ao wdational 
fet made by the con The parts, screws, 
“un compound, assembly form, and 
ions arc shipped in one packag 


popular models mad 
Mich, are the 2 


prum (right). Other models ranj 


What's New 
in Boat Kits 


‘OU often can save yourself time and 
y by assembling your own boat 
serews, 


to-follow plans. Sizes of the boats you can 
assemble from kits range from little pram: 
to cabin cruisers with inboard power plants. 


Most models are designed for outboards. 


The sume bull kit ts wold for 
* runabout. Other kits add the cabin 


and flying bridge to the hull. 


(below 
Kit is st 


needed to put together a 15’ 4” boat. 
pped in the three packages shown at 


Here are all the parts, tools, and_hardware 


Tight in photo. |The manufacture 
Products, of New York Iso offers 20 other 
models from 8° to 23°, inched ng cabin cruisers. 


On test runs, the cabin eruiser pictured above 
hit 33 m.p.h. when powered by a 
board, The kit that yields it ( 
at $380 by Marine Mart, Buffalo 
cations include: length, 16" 
adroom, 48”, Two 8° bunks 
ides pre-cut oak parts, pre-a 
oak frames, full-length marine plywood panel 
This cruiser and the © 
22 other models can be bought as kits, 
nished or finished boats 


Mahogany plywood is featured in two kits 
sold by Bay State Boat Co., of Boston, Mass., 
Sackscthg' thie 19" renabout shown abover, Bot 
tom, sides, deck, seats, and transom are mahog- 
‘ny’ plywood. Other parts are oak. Assembly is 
the game as with the company’s fr-plywood kits. 


Hulls like the one pictured below can be 
bought ready-cut or finished. The maker is the 
Acme Boat Co., of Miamisburg, Ohio. The 13’ 
boat shown here will do 50 m.p.h. with a 25-hp. 
cording to the company. Another new 
* long with a 49” beam. 


motor, 
kit provides a hull 9° 


This V-bottom runabout—built from a kit sold 
by Roberts Industries, Inc., Durham, Conn.— 
was hitting 42 m.p.h. when the photo above was 
taken. The boat is 11’7” long with a 53” beam. 
The company manufactures eight other kits for 
boats from 8’ to 14’ in length. 


Latest addition to the line of prefabricated 
boats made by Ozarka, Inc., of Woodstock, Ill, 
is this 11’ 7” hull with'a 51%” beam. It is av 
able in two models—one with side panels of fir 
marine plywood and the other with side panels 
of mahogany marine plywood. 


How to See C 


in Your Kitche 


By turning a peanut-butter jar into 
a cloud chamber, you can observe the 
rays that mystify the experts. 


NA few minutes you can build yourself a 

cloud chumber and see the vapor trails of: 

© Mysterious cosmic rays, bombarding 
the eurth's atmosphere from outside space. 

@ Atomic explosions from radioactive 
ores such as Uncle Sant wants. 

© Particles cinitted by disintegrating 
atoms in the radium dial of a wrist wateh. 

Suggested by: scientists at the Brookhaven 


What you need—a widemonthed jar, black 
velvet, felt weather strip, alcohol, dry ice. 
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i 
n By Kenneth M. Swezey 


nal Laboratory, this homemade “show- 
case” works better than some of those sold 
for students’ use. 

The secret of any cloud chamber is a 
supersaturated vapor. As atomic particles 
dart through this vapor. they condense 
molecules in their path, leaving visible drop- 
lets—like vapor trails of high-flying aircraft. 

In this chamber. supersaturation is pro- 
duced by causing warm alcohol vapor to 
diffuse downward throngh a layer of air 
chilled by dry ice. At some point within 
the layer of air. the vapor becomes super 
saturated. 

For the ¢ yse’ a Widemouthed 
jar. with a rubber ring in the cap, Any of 
the common alcohols (ethyl, methyl, or 
propyl) will do. To steady your cloud 
chamber. and make the dry ice last longer. 
fill a coffee can with sawdust or cotton, 
After completing the setup. warm the jar 
bottom for a minute with your hand. 

In a moment you should see straight 
shafts and zigzags of vapor-trails of mighty 
forces let loose from outside our world. To 
see the vaporous signatures of beta and 
gamma rays from exploding radium, just 
hold a luminous watch dial near the jar. 


HOW IT’S MADE 
5 2 


Cement weather strip around th e Cement black velvet strip around inside of 
ext to the bottom, ber cer jar mouth, “Black will help you see the rays. 


Cement a disk of black velvet to underside ugh alcohol to saturate the felt 
of the jar cap to complete dark background and leave 5 the bottom of jar. 


Close cover. invert jar, and rest it on a can 
of cotton in which you have put dry ice. 


hine beam of slide projector through jar 
and you'll see cloud trails of cosmic rays. 
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Combination Hanger Protects Several Fragile Garments 


Plunger on Drill Protects Hand 

A miss when you 
are drilling through 
concrete with a star 
drill can cause injury 
to the hand holding 
the drill. Try slipping 
the heavy rubber suc- 
tion cup of a small 
sink plunger over the 
drill as at left. It will 
deflect the blow if you 
miss,renderingitharm- 
less.— LL. Hochman, 
Sherman Oaks, Calif. 


Steel Wool Holds Screws in Plaster 
Scnews driven into a plaster wall often 

chip out the surface and pull free. But if a 

hole is first made in the wall with a drill or 

nail, and packed with 

steel wool before the 

screw is driven in, the 

screw will be gripped > 

by the steel wool with 

surprising firmness.— 

R. F. Donovan, Gut- 

tenberg, N.J. 
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A wooven hanger, notched at intervals 
and fitted with wire hangers, as at left, will 
hold five or six light garments. It's fine for 
hanging up ruffled blouses or children’s 
dresses that are easily crushed when jammed 
together on separate hangers. Or, hooked 
over a shower-curtain rod, it will hold lots 
of laundry.—V. H. Lamoy, Upper Jay, N.Y. 


Blunt Nails Used on Green Wood 


Unseasonep wood 
sometimes splits when 
nails are driven into it. 
Blunt the points of the 
nails, as shown at 
right, against an old 
wrench or other flat 
piece of metal. This 
helps to prevent injury 
to the wood.—R. F. 
Donovan, Guttenberg, 


Hairpin Makes Oiler for Tiny Parts 
A rive hairpin makes an ideal oiler for 
small parts where just a drop of oil is needed. 
‘Twist the two legs of 
the pin together, leav- 
ing a small loop at the 
end to convey the oil. 
The twisted ends of 
the hairpin, forced 
into a cork, provide 
an ideal handle.—Vic- 
tor Lamoy, Upper Jay, 
.Y. 


Tiny Clamps for Glued Work 

Hospyists often 
have to glue or cement 
together delicate, tiny 
parts that can’t be held 
in a vise or clamp 
while they are drying. 
Ten-cent earrings 
(right) will firmly 
clamp ship-model 
parts such as railings 
and bulwarks, plane 
fuselages, and lami- 
nated bits of plastic 
for jewelry. Bobby 
pins and the tiniest 
spring-action hair curlers are also aete for 
this work.—J. J. Rea, Urbana, Ill. 


California Cut-Out Chairs 
Cut the Cost of Comfort 


They're made of plywood, clothesline, 
and curtain poles—and designed for 
mass production at home. 


By Mark West 


Yo can mass-produce this chair in your 
home shop. It was designed for Cali- 
fornia’s climate and outdoor living, but 
you'll find it comfortable anywhere—in your 
dining room, breakfast room, or porch. 

Building it is a cinch, but it took two of 
us quite a lot of time to design it and work 
out the details. 

You can cut out and assemble several at 
Sawing the first one out of plywood 
does part of the cutting for the second one: 
und so on. This means that you can sh 
the parts out of plywood like peeling lay’ 
off an onio nd with little waste. 

By building several at a time. you cau 
turn them out for less than $4 each. That 
is less than you probably would spend for 
webbing or upholstery alone if you built 
other types of chairs. 

The chair is strung with plastic clothes 
line—the kind that’s sold in hardware stores. 
The line costs less than webbing and is made 


4 time 


s 


in cut is shown at 
mplate at top is for legs. Af- 
deg uround, the arm, tent- 
plate, move it until ends tabs 
Touch lines previously’ drav 
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to withstand sun and rain. Cleaning it is 
easy. Just wipe it with a damp cloth. 
Here’s what you'll need per chair: 
© Three-quarter inch plywood; about 4 sq. 
ft. for each chair. 
© Three 19” lengths of 1%” pole. 
© Wood screws, six 14” and si 
@ Plastic clothesline, about 60’. 
© Glue, sandpaper, and paint. 
Making the templates. These will 
simplify your chair building a great de 
Lay out 1” squares on heavy cardboard, 
pressed board, or thin plywood. Transfer 
the shapes shown in the drawing on the 
opposite page and cut out the templates. 
Experiment with the templates on the 
panel you will use to get the most efficient 
arrangement. (The photos and drawings 
show a layout for cutting eight sets of chair 
parts from a 4’ by 8’ panel.) Note that the 
template for the sides and back has two 
spacer tabs; if you move the template so 
that the ends of these tabs just touch the 
previously drawn line, the layout gives a 
common separating line between two pieces. 
After you have cut out the parts, sand 
them smooth, Clamp two or more matching 
pieces together and drill the %” holes. 


tino HOLES; 
FOR POLES 


Yar WOUS, 2, APART 


Serew back pieces to leg pieces with the screw 
heads on the inside, as shown above. 
two poles are drilled for the clothesline, 
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Cut the pole into 19” lengths. This gives 
a rather wide chair—the kind you'd want 
on a terrace or porch. If you want the chair 
more compact—for a dining room—cut the 
pole into 17%” or 18” pieces, Drill blind 
holes in the back pieces for the poles—one 
at each end and one in the middle. The 
positions of the blind holes are shown in a 
photo on this page. Drill the X” holes in 
two of the poles, and ream them slightly 
with a countersink. 

Assemble the chairs with 2%” screws 
into the poles and 1%” screws to hold sides 
and backs together. Fill over the screw heads 
with composition wood and sand the chairs. 

Since you are going to string the chairs 
with white cord, a loud-color paint—bright 
red or green—is best. 

After painting, string the chairs, as shown 
in the two photos on the opposite page. 
When you put in the up and down strings, 
weave them over and under the cross strings 
the wi 

As you go along taking up the slack, 
wedge an ice pick in the hole you've just 
pulled the line through. The ice pick will 
hold the line tight while you work on the 
next section of line. END 


Assemble the parts with screws and 
Countersink the screw heads and cover them 
with composition wood. Sand before painting. 


Here are the patterns for arms and legs. The dicated, Make your first bandsaw cuts from 
layout on the plywood shows you the cutting this end of panel. Arrows on the layout of the 


sequence. Start by ripping the panel where in- leg pieces show you the direction to make cuts, 


Knot line and pull it into counterbored start- ee pick wedges line taut while you thread it 


ing hole. Take up slack to finish hole. Bring end through holes. Photo above shows you where 
through hole below finish hole and knot it. to knot line at end of up-and-down stringing. 


mance 1951 215 


Here we are. The girl is No 
She handles the plane while y 
like this Piper Pacer, I usually remove 
s to provide plenty of camera room 


One hobby supports another—and has 
tau; 


who uses a camera should know. 


By Ben Kocivar 


Manager, “Air Pistes,"* New York 


AIR PIXIES” is a growing and profitable 
aerial-photography business. It be- 
gan as a cartoon doodle on a luncheon table- 
cloth two years ago. It is still a sideline for 
me-I only work at it on week ends—but it 
pays for all of the flying [ have time for, and 
is an example of a hobby turned into a 
means of making money. 

The idea came to me when a friend asked 
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Flying Cameramen 


You don't need precision 
‘equipment to take aerial pic- 
tu But it helps. 


There are a few basic rules: 

Choose the cleanest: window 
you can find—if you must shoot 
though aoc. 

Keep your eel and your 
arms free of the plane while 
shooting, of engine vibration 
may shake the camera enon; 

fuzz the e. 


and 
focus the lens at infin 


ht me a few things that everyone 


whether I would take some air views of his 
farm. I went up with my Contax II one 
sunny afternoon and, after spotting his 
property lines from a sketch he had pro- 
vided, banged away. 

The tiny 1” by 1%” contact prints could 
show little, I knew. So I made three 16” 
by 20” blow-ups, dry-mounted them on 
heavy illustration board, and had them 
carefully spotted. Then I wrapped them up 
with a fancy string and paper and delivered 
them with all the ceremony of a_big- 


time advertising agency presenting a major 
campaign, 

And was he pleased! | 
now who was more pleased—my 
with the handsome vie 


remember 
friend 
s of his property 
or I with the heart-warming recognition 
they got. I felt like an actor getting seven 
extra curtain calls. 1 the next day my 
friend mailed me a check for $50. 

That did it. From then on I was a pro- 
fessional aerial photographer. Two other 
orders came in promptly from people who 


Homeowners pay for shots like this, I waited 
until a cloud passed over the sun, givin 
flat lighting. A K-2 filter helped ‘brin 
contrast. Exposure was 1/400 sec 


up th 
at 175.6. 


aw this first job. Later I invested in some 
advertising and Air Pixies became a grow- 
ing concern 

Pictures of a man’s house and property, 
I was to learn, run second in his heart only 
to shots of his newest offspring. 

What camera to use? Looking back 
my first crude efforts, 1 shudder slightly. 
Handy though a 35-mm. camera may be 
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in a small place, it is still far from ideal for 
making big, detailed air views. Even with 
fine-grain film and careful development, 
grain is a problem in extreme enlargements 
and spotting is a genuine nuisance. I tried 
several aerial cameras but found them too 
bulky. There just isn’t much room in a 
small ship. 

I finally came back to an old faithful 
standby, my 4” by 5” Speed Graphic. I 
now use this with special lens-extension 
tubes so the camera bellows does not get 
caught in the wind. Three lenses go with me 
on all flights. One is the normal 54” Kodak 
Ektar. Second is the war-surplus 7” £/2.5 
Aero Ektar formerly mounted on a K-24 
aerial camera. Third is a 12” £/4.5 Dall- 
meyer telephoto. 

‘The lens used in each case depends on 
the type of job and the altitude restrictions. 
Over most towns, planes are not permitted 
under 1,500 feet. That's where the long 
lens comes in handy. 

Avoid using film packs. High-speed 
panchromatic film loaded in film holders is 
what I prefer. Film packs, I learned the 
hard way, often pick up just enough flutter 
from engine vibration or the blast of air to 
go out of focus in spots. I never use them 


about 


A farm photo always tells its own stor 
ints of 


the planning and work of the owner. 
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for aerial work. I frequently use a yellow 
filter for extra contrast. In addition, I shoot 
to underexpose slightly and then over- 
develop in order to increase the contrast 
even more. This is necessary because most 
landscapes, particularly in the East, lack 
sufficient tonal contrast to yield a snappy 
int. In the midwest and far west where 
r is considerably less polluted by in- 
dustrial smoke, however, the ground often 
provides good contrasts. 

‘Average exposures on a bright day with 
the sun behind the camera are made at £/8 
at 1/400 second. Often for a special scenic 
effect I shoot into the sun for that wonder- 
ful backlighting that makes water sparkle 
and outlines land contours. To compensate 
for this I usually open two stops. 

But I don’t recommend backlighting shots 
when the customers want housing details. 
They're liable to complain if they can’t 
count every shingle on the roof—and you 
can give them that if you're careful. 

High wing shades camera. Almost 
any high-wing light aircraft can be used. 
I like a high wing because it shades your 
camera from the sun and you don't have 
to bank as steeply as you do in a low-wing 
ship. Piper Cubs and Aeronca trainers are 


this one were ordered for use in a catalogue. 
Tt was shot from 800 feet at 1/400 and £/5.6. 


particularly good because of their slow- 
flight characteristics. On Cubs I open the 
whole right side in flight. On Aeroncas I 
remove the big sight-hand door and just 
make sure my safety belt is secure. Inci- 
dentally, it’s a good idea to have a strap 
holding the camera, too. The strong slip 
stream as you lean from the plane or a 
gusty bump can jar it from your hands. 

How ! make a photo run. | started 
my business by doing both the flying and 
photography. But I learned ¢ 
properly at low altitud 
tion. Now an old friend, Nonnie Horton, 
a former WASP pilot, usually flies with me. 
We have learned to work as a team. Our 
technique is for me to line up the ship for 
the photo run. Then, as we approach our 
target, Nonnie takes over but I keep my 
feet on the rudder pedals. By gentle pres- 
sure I indicate whether we should alter 
course right or left. 

Working altitudes vary from 2,000 feet 
for large tracts of land to 10 feet for low- 
level shots of yacht 

There's no fortune in aerial photography. 

one man who dropped $20.000 in 
anel equipment before it 
But it can be a good sma 


Public buildings often present an interesting 
pattern, Here light stone buildings and con 


Boat owners like air shots too. 
we swooped down to 109 foot 
shot at 1/800 and £/5.6. Ni 
For over-water shots we alv 


ercte walks and drives reflected light and made 


it 


jer to get a photo with lots of detail. 


Tube-Fitting 


A cutter and flarer will be useful in 
any workshop or serviceman’s tool kit. 


Cerne and flaring a piece of tubing 
may sound simple—but without the 
proper tools you can go badly wrong. These 
tools will do the job right. The cutter auto- 


Je alg atta 


LINK PIVOTS. 


ANNEALING TUBING 


As it ages, copper tubing usually 
hardens. When bent or twisted, it also 
tends to work-harden. To soften it for 
easy use and to make it less brittle, an- 
nealing is necessary. 


In heating the tubing, keep in mind 
that copper melts at about 1,900° F. 
If you use an oxyacetylene torch or 
other hot flame, be careful not to over- 
heat it or you may burn a hole in the 
tubing. Heat to a dull red color and 
then cool in water. You can use air 


Sir 3a" 
on | 


‘OVAL-HEAD SCREW 
214° LONG 


Ae x44" OA, 


Ve> ne 


cooling, but water cooling has a ten- 
dency to brighten the copper and re- 
move some of the oxidation that may 
occur during heating. 

Although aluminum tubing seldom 
hardens like copper, it is sold in vari- 
ous grades of hardness, and you may 
wish to anneal a particular grade. Use 
the same process as for copper, but be 
doubly careful not to overheat. Alu- 
minum melts at about 1,217°F., and 
if overheated, tubing may collapse. 
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matically gives a square cut, which is more 
than can be said for a hacksaw. The flaring 
tool can be built to take six different tubing 
sizes. 

Flaring tool. Drill square stock for the 
clamp bolts, Then drill holes through the 
bolt heads for the pins that keep the bolts 
from turning as the wing nuts are tightened. 
Use these holes to spot slightly larger holes 
in the square stock. 

Clamp the parts together, lay out the de- 
sired flaring seats, and drill holes the diam- 
eters of the tubing to be handled. Center 
the drill on the line between the halve: 
Form the flare seat with a large counte: 
sink, Later, if the tubing doesn’t clamp 
tightly, file a bit off the mating faces of the 
square members. Turn the punch from drill 
rod to the same angle as the countersink 
used for the seats. Hardening is optional. 

Cutter. Mill, or saw and file, grooves 
5/832” wide across three ends of the two 
legs. Cut a 90° notch across the fourth, 
Cut out and rivet on a connecting link to the 
notched leg. Round off the other end of the 
link and enlarge its rivet hole to let it pivot 
freely. Clamp the legs parallel and drill 
5/16” holes in them for the pinch bolt, 
which should be a loose fit. Fit a pin to 
keep the bolt from turning. 


HANDLING TUBING 


Work tubing as little as possible, for 
bending and twisting tend to harden 
it. To cut a piece from a coi 
the coil on a bench or on the floor, 
wheel fashion. Then hold the end 
with one hand and unroll the coil with 
the other. Never uncoil tubing by 
pulling it sideways. for this may tw 
it, throw it out of round, or harden it. 


The thumbscrew is a knurled turning, ¥” 
thick, tapped to match the bolt. Tum the 
cutting wheel from drill rod. Harden it, 
polish with emery, and draw to a straw 
color, The wheel should revolve freely on 
its pin, the latter being a drive fit in the leg. 
Keep the wheel lightly oiled.—Floyd Me- 
Guckin, Ridgewood, N.]. 


FLARE SEATS 
FORMED WITH 
‘COUNTERSINK 


ine eens 
WOU 


Even after you carefully unroll 
tubing, it may not be straight. To 
straighten, lay the tubing on a smooth 
floor or bench and use a board flat- 
wise, pressing down the high spots. 
Don’t press so hard that flat spots are 
formed. Soft tubing is easily 
dented. and den y e the tub- 
ing to collapse while being bent. 

You can also straighten long lengths 
hy slapping them against the floor. 
Turn the tubing as the slapping opera- 
tion continues. It is best to have a 
helper for this method. If you attempt 
it yourself, fasten down one end. 
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How to Grain = 
Metal Surfaces fe 


With Paint == = oe 


1, Applying the ground coat. 

2. Applying the graining color. 

8. Working the grained effect into the 
graining color. 

4, Applying coats of varnish. 

Here are the tools you'll need: 

© Good-quality brush to apply ground 
coat and graining color, 

@ Small, pocket-size whisk broom, 

© Small, pointed pencil brush or liner, 

© One-inch brush for graining, and 

© Two-inch brush for graining. 

Buy the cheapest 1” and 2” brushes. Use 
a sharp knife or razor blade to shorten the 
bristles until only %” is left. 

The photos on this spread and the follow- 
ing page show you all the steps in graining 
a cabinet and the interior of a car. The 
data card tells you how to mix ground coats 
and _graining colors. 

If you are not too fussy about exactly 
matching the wood color you w to 
imitate, you can buy ready-mixed ground 
coats and graining colors. 

But if you do mix your own ground coat, 
use a good grade of enamel undercoate 
Add pure tinting oil color to make the shade 
you want. Tinting oil colors come in small 
tubes in paste form, Squeeze an inch or so 
into a cup and dissolve it with a little tur- 
pentine, Add it to your undercoater a few 
drops at a time. Keep stirring as you add the 
color. Remember that you can always add 
more color, but you can never take out any 
excess color that you might put in. When 


GRAINING COLORS 


TYPE OF 


woop TO M 


Natural 
Oak undercoater with raw sie! 


< GROUND COLOR 


Make a light buff color by tintins 
na. Ade 


ts can be simulated with pencil br 
‘er dipped in graining color. When graining 
is dry, apply two coats of spar varnish. 


two or more colors are involved, add a few 
drops of one and then a few drops of an- 
other. Mix the color to match the lightest 
portion of the natural wood you are trying 
to imitate. 

To mix the graining color you'll need 
flatting oil, turpentine, tinting oil colors, dry 
cornstarch, and Japan drier. Mix three 
rts flatting oil and one part turpentine. 
This will be the liquid base for your 
graining color, to which you add_ tint- 
ing oil colors. Use about a tablespoon of 
cornstarch to each pint of graining liquid. 
This will keep it from running, Add about 
a teaspoonful of Japan drier and stir thor- 
oughly. Stir the graining color while work- 
ing because the color tends to settle out. 

As an approximate guide, you can add a 
little more than 1 fluid oz. of paste color to 
a pint of the liquid base. 

Try both the ground coat and graining 
color on scrap before applying them. 


For directions on how to wood-grain a 
metal cabinet, see the next page. 


TO MIX GRAINING COLOR 
| Liq. Base: 12 oz. flatting oil, 4 oz. 
| turps., 1 tbsp. cornstarch, 1 tsp. 


int with raw sienna, 


just a drop of Venetian red. 


Japan drier, 


Maple 


Same as above only much lighter. 
Resultant color should be just off 
white. 


Tint base with raw 


enna plus 
a touch of burnt umber. 


Chestnut 


Same tints as oak but darker. Re- 
sultant color should be regular buff 
shade. 


Tint base same 


Walnut, 
Dark Oak 


Make a biege color by tinting with 
burnt umber and just a touch of 
Venetian red. 


“Tint base with Vandyke brown. 


Mahogany 


| Tint with bumt umber and about 
| half as much Venetian red. 


Tint base with burnt umber and 
almost as much burnt sienna. 
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How to Give a Wood-Grain Effect to a Metal Cabii 


Brush on the ground coat carefully, left 
above. Work with a fully loaded brush and 
avoid laps, streaks, and brush marks. In most 
eases, one’ coat will do. But if the first coat 
doesn’t cover evenly, apply a second coat after 
the first one has dried. Let the ground coat dry 
about 24 hours. When graining with the whisk 
broom, grasp it firmly with your fingers near the 


Pickled finish is cary 
to apply to a newly 
rained,” surface. ” But 
rst let the  graining 
color dry thoroughly. 
This finish tones 
the grained work and 
conceals any irregulari- 
ties in the graining. Use 
a ready-mixed, linseed 
oil-base white house 
AM paint. Mix it six om 
of house paint to one part turpentine. If you 
want a grayish tone, add a few drops of burnt 
umber. If you want a creamy tone, add a little 
raw sienna, Then brush the paint evenly over 
the surface, as shown in the photo at left. 


After you have covered 
the surface with paint, 
use a wad of waste to 
wipe off most of the 
paint. But don’t wipe it 
all of. Do your wiping 

allel with the grain. 

his will leave the 


‘a pickled finish. If the 
~ Waste leaves lint on the 
surface, let the paint dry and you can brush off 
the lint. After the paint has difed 24 hours, fn~ 
ish it with a coat of spar varnish and a coat of 
flat or semi-gloss varnish. Sand lightly between 
the two coats of varnish, 
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ends of the bristles, center above, Start at the 
top and draw the whisk broom down through 
the wet graining color. Vary the pressure of 
your finger tips to obtain different effects, Twist 
your wrist at times and weave it back and 
forth to get a more natural grain appearance, 
Graining with the dry, cut-down. brush (right 
above) gives less contrast than the broom, 


Use the 1” brush to run a narrow grain across 
the top of the cabivet. This represents the 
edge of the cabinet's top board. Then dip the 
pencil brush in the bottom of your graining- 
color can and draw a straight line where the 
joint, would be, Whether graining with the 
whisk broom or brush, keep a rag handy. Wipe 
the brush clean after every few strokes. Other- 
wise, the color will start to smear on the work, 


pearance of cabinet from metal to w 
rior of cabinet was repainted in a solid col 


It’s a Cinch to Make Coffee and Toast with This Setup 


We've given our 
kitchen appliances a 
place of their own on 
a shelf wired for con- 
venience. The gadgets 
are ready for instant 
use and we no longer 
have to do bending 
exercises with the line 
cord when we want 
coffee or toast. 

The shelf consists 
of seven pieces of 
wood and two double 
electrical outlets. I put 
a surface outlet on the 
top shelf—for a radio 


or clock—and a flush 
outlet in the bottom-shelf apron. Since the 
underside of the shelf is open, I enclosed 
the lower receptacles in a standard outlet 
box. 

Because kitchen appliances draw a lot 
of current, I used heavy-duty wire to con- 
nect the two outlets to a socket near the 


Old Newspaper Cuts Calking Costs 


Anounp the doors and windows of my 
house were some deep cracks that needed 
calking. I saved calking compound by stuff- 
ing the cracks almost full of dampened news- 
paper and then applying the compound. The 
old newspaper took up a lot of room that 
otherwise would have taken compound.— 
Mrs. George C. Adams, Hutchins, Texas. 


Reel Keeps Plumb Line From Kinking 


Wounp on an inexpensive fishing reel 
like the one below, a plumb line will never 
get tangled. Mount the reel on a short 
block of wood.—F Shelford, Los Angeles. 


floor. I attached the shelf to the wall with 
four metal angles, screwing these into wall 
studs first and fastening the shelf to them 
later. The angles aren't centered on the 
shelf, but since they are concealed this 
makes no difference.—Robert Hoppough, 
Encino, Calif. 


Filed Pinch Clip Makes Paint Scraper 

A scnaren for removing dried paint from 

wood, glass, linoleum, or floor tile can be 

‘ made from a large 

spring-type paperclip. 

File the blades sharp 

and cover the handles 

with a bicycle handle- 

{ bar grip. When using 

the tool on some sur- 

faces you may get 

best results by keep- 

ing the scraping edges 

separated. This can be done by inserting 

a small block of wood between the jaws of 
the clip.—John J. Rea, Urbana, Ill. 


Cork on Bottom Protects Tackle Box 
A tuck sheet of in- 

sulating cork glued to 4 

the bottom protects {\ Z 3 

my tackle box when I {\ (4a 

put it down in wet \ifi 

places along a stream. 14 

It also keeps the box N= 

from rattling: around 

on the floor of the car. === 

Suitable cork can be 

bought at a refrigerator repair shop.—John 

Krill, North Lima, Ohio. 


) 


—*72 
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Hang Up Your 
Ironing Board 


Hers a practical substitute for a built- 
in ironing board—a folding board 
mounted out of the way and out of sight 
inside a pantry or closet door. 

You can take the top from an old collap- 
sible board or make one out of %” white 
pine. Assemble the lower support frame with 
corrugated fasteners, using the dimensions 
given below, and attach 3” T hinges to each 
end with 1” flathead stove bolts. 

Screw two hinges to the underside of the 
ironing board in the position shown, and 
fasten the others to a block screwed to the 
door, The block is needed to give the board 
clearance when it is folded up. 

Screw a 17%” length of %” by %” alu 
inum angle on the butt end of the iia 
with the %” face on top. Projecting beyond 
the board on each side, this angle will slip 
into slots in brackets on the door. These 
brackets, made of 2” lengths of the same 


‘A dowel on end of iron- 
ing board slips into a 
spring clip on the door 
when you fold board up. 


Two T hinges at each end of the frame, at- 
tached by screws and bolts, support the board. 


~ 


CROSS PIECE 


4 


if Alay anes 


angle, keep the board secure while it is 
being used. When the angle is pushed up 
out of the bracket slots, the board folds flat 
nst the door. 

‘A stop on the bottom of the door will 
keep it from swinging. —John Rogers, Dallas, 
Texas. 


CORRUGATED 
_- FASTENERS. 


Termites 
Can Be 
Defeated 


They are a deadly enemy 
in most parts of the U. S. 
To lick these foes, you 
first scout them out, and 
then you counterattack. 


Termites won this battle. The wooden girder at top is the 


result of a long campaign by term 


By Gardner Soule 


HER: 
live. 


probably termites where you 
he only two states that do not 
nd 


port damage from termites are North 
South Dakota. Termites are abundant along 
all coasts, in the Ohio River Valley, and in 
the southern part of the Missouri and Mis- 


sissippi River valleys. 

hey are not spreading from area to a 
They seem more common today and ap- 
pear to be spreading because they occur in 
so many places where new homes are built. 

They do not work fast. It takes several 
years for a colony to seriously damage a 
building. They can be licked by annual in- 
spections and by understanding them and 
fighting them intelligently. 

If termites invade your home, you must 
act, or risk damage. A mistake made b 
some people is to do nothing about termite: 
These people believe that the knowledge 
that termites are there will lower the value 
of their property. But termites are almost 
everywhere in the U. S. 

If nothing is done about a termite in- 
festation, the colonies will grow and grow 
and probably attack nearby homes. The 
knowledge that a homeowner is making 
every effort to control termites should in- 
crease the value of his property. 


It is completely 
away inside and is no longer capable of supporting weight. 


The important questions are: Do I have 
termites in my house? How do I tell? If 
they have invaded my house, what do I do? 

To get the answers, PS consulted au- 
thorities in federal and state governments; 
in exterminating companies; in lumber yards 
and building concerns. Here are the an- 
swers. he first one is: scout the enemy. 
Understand him. Learn to recognize the 
leaves. If you know him, you can 
. To begin scouting, tun the page. 


Proof that it was termites. They eat out defi- 
nite tunnels separated by thin partitions of 
sound, firm wood. Because they cannot stand 
light, ‘they chew ‘away inside of lumber and 
their work rarely is seen from the outside. Be- 
cause they eat wood, they leave no sawdust, but 
they do leave tiny specks of excreta that do not 
show up in the photograph above. 
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Scouting for termites. 


‘The subterranean termite is the one that dam- 
ages homes. At right is the termite as you are 
most likely to see him, This one is a wing 
reproductive termite. Male (king) and female 
(queen) look alike. They have four silvery 
wings. Each spring, or at other warm times, 
reproductive termites (they can stand light for 
short periods) fly out into the open air, up, 
and start new colonies. The termite’s body i 
an oblong—about %” long—and of even thi 
ness from stem to stern, Termites are often 
confused with flying ants. 


Insect most often mistaken for termite is fly- 
. The termite is ¥” long. The ant may 
” ‘long—or shorter. ‘Termite’s wings are 
opaque. Ants are transparent. Veins in ter- 
mite's Wings ure same color as wings. Veins in 
ant's wings are dark. ‘Termite has four wings 
of about the same length. Ant has two short 
wings and two long wings. Termite has straigh 
oblong, unsegmented body—same thickness al 
the way, Ant has hourglass, wasplike, segmented 
ly—abdomen is separated from rest of bod; 
by thi if the bod; 
ly 


ask a roliable pest- 
control firm. Or you can send a suspected insect 
to your state entomologist for confirmat.on, Ship 
the Insect in a securely packed bottle of radiator 
or rubbing alcohol. 

gE | 
| 4 


TERMITE 


\ 
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Subterranean termites 
dig in colonies in the 

l. They must have 
they find 


kinds’ of termites:  re- 
productives who breed, 
soldiers who fight nal 
ral enemies, and wor 
ers who build tunne 
and keep the others 
supplied with food, 
Young, workers, ai 

soldiers are gray or 
cream colored. They are 
blind, soft-bodied, and 
can’t stand open air. 


A sight like this in 
e sign 


© repro- 
tives will fly forth in 
your home and try to 
get outdoors, Discarded 
wings (left) litter the 
floor beneath a door or 
window where they 
have tried to find their 
way outside, 


Except at swarming time, termites are never 
visible unless their galleries are broken open, 
In the photo below, the surface of wood has 

en remove to show the termites at work. 
Most of those shown here are worker termites, 


How termites get into a house. 


Tue termite can infiltrate without dis- 
closing his supply lines. He can sneak in 
through cracks in masonry walls. He can 
sneak in wherever he can find untreated 
lumber in contact with the ground. He can 
come in through a wooden basement win- 
dow frame, or a fence or trellis near the 
house, or shrubbery, or on pipes through a 
basement wall 

The supply line of the termite—the shel- 
ter tube—is a miracle of nature. These en- 
closed passages lead the termites from the 
moisture in the soil to the wood of your 
house without exposing them to the drying 
effect of open air. Tubes are earthlike, 
flattened tunnels 4” to %” or more in width. 
They are built of fragments of earth and 
partly digested wood. Tubes may be built 
along pipes or up almost any type support 
that is placed beneath a house. 

The drawing of the porch (right) shows 
how termites can infiltrate a home unseen. 


From ground and from wood debris in the 
porch fill, termites can get into floor framing 
without being seen, Through cracks or voids in 
foundation, termites can travel up to floor fram- 
ing. Wood scrups in soil enable them to live 
while they put out new supply lines. In one 
New Jersey—three-fourths of termite da 
was from porch fills as abo 
identical conditions in terraces 
houses. [Continued 


adjoined 
next page] 
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How to counterattack. 


You should scout for termites at least 
once a year. Inspections should include: 

© Watching for swarms or old wings. 

@ Striking suspected timber with a ham- 
mer. A dull thud indicates termites or other 
trouble. A clear ring means no trouble. 

@ Opening suspected timber to see if you 
find termites at work. 

© Checking on all places where timber 
approaches the soil. 

Searching carefully for shelter tubes. 

© Checking identification of bugs. 

If you find termites, study the situation 
carefully, or hire a reliable exterminator. 
Some things are no good in your counter- 
attack—furnigations, spray applications, or 
poisonous baits, for example. 

Your information about your enemy has 
shown you that termites require two things 
—moisture and food. Keep them away from 
either and you defeat them. Simply scrap- 
ing away shelter tubes may cause termites 
to die for lack of moisture or food—which- 
ever they cannot reach. 

Eliminate moisture in the ground. It 
might come from an icebox drain or a drip- 
ping outside faucet. If you have no base- 
ment, be sure your foundation is ventilated 
so moisture will dry up. Also eliminate 
food for termites. Get rid of scrap lumber 
or dead wood in the ground. 

If termites enter in any of these ways: 

@ Through cracks in masonry? Seal them 
or put barriers between masonry and wood. 

@ Timber in contact with soil? Eliminate 
such contacts with structural changes. 

@ Through a basement window frame? 
Replace wooden frame with metal one. 

@ Through fence or trellis? Keep it at 
least 2” from the house. 

Through shrubbery? Keep it 12” away. 

@On pipes through foundation walls? 
Pack them in coal-tar pitch or plastic ce- 
ment at the entrance points. 

Soil poisons attack termites in their base 
in the ground. Applying such poisons is 
usually a job for trained exterminators. One 
poison recommended by the U.S. Depart- 
ment of Agriculture is five percent DDT in 
No. 2 fuel oil. This is applied one quart per 
cubic foot of soil. 

The pictures on this and the opposite 
page show poisoning and barriers that stop 
termites in old and new homes. They show 
that termites can be defeated, and they 
show how it is being done. 
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‘To get rid of a termite infestation in a porch 
fill, the fill is first removed and soil poison 
poured on both sides of the foundation. A clear- 
ance of 18” from joists to ground 
ion under the house and hel; 
that reduces moisture. Weakene sare 
replaced with new wood, or with wood that 
has been treated to resist termites, 


Another method of 
remedying or prevent- 
ing termites from erawl- 
ing out of a porch fill 
and into your home is 
shown in the drawing 
at left. Metal shield is 
inserted between porch 
slab) and — woodwork. 
Shield extends down to 
and turns under a 4” 
reinforced concrete cap. 


ms} 


pro- 
tected by metal shields 


Wooden pence steps may be protected from 


hidden i ion of termites by resting the 
steps on a poured concrete base that forms the 
bottom step. Concrete base or step should pro- 
ject at least 6” above ground. The porch sup- 
ports should rest on similar concrete bases. 


NOMAD. 
CARRYING 
Post 

Basement post must 
be kept away from 


ground, Wi 8 
on concrete floors, 
when placed like those 


on left in drawing, are 
subject to termites. 
Correct methods are 
shown at right. 


ways to make new homes termite-proof. 


Poured-concrete foundation walls or_piers— 
like the one pictured at left—are easy to inspect 
Termites cannot go up through them, and 
regular inspections will reveal any shelter tubes 
built upon them, All expansion joints should 
be filled with coal-tar pitch, 


4 REINFORCED. 


in one continuous operation to avoid joints. 
Minimum clearance of 18” under the build- 
ing and 6” outside will allow room for inspec- 
tion for. the presence of shelter tubes or for 
possible cracking of the cap. 


uncapped foundation wall. A shield should pro- 
ject at least 2” the face of the wall and 
then have an additional 2” turned down at a 
45° angle. Shields must be 12” above the 
ground. Eighteen inches is better. A noncorro- 
sive metal must be used for shields, and shields 
must not be painted on their undersides. 


hh 
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Lunch Carrier Keeps Vacuum Bottles Safe in Car 


lem of finding a safe and convenient way to 
carry vacuum bottles and a light lunch 
while traveling in a e 

Assemble the pieces with 1” brads and 
glue, countersinking the brads and covering 
with wood filler. Bore the holes for the 
wire small enough so the wire will be a 
firm fit. Wrap the wire with tape, or slip 


Tubing Form Pivots Up Out of Way 
(>; =a 


7 
A piece of 4” pipe about three feet long 
mounted as shown can be used to form 
tubing from sheet metal. The hinge lets 
you swing it up out of the way when not in 
use. A block under the pipe adds rigidity. 
—Ralph S. Wilkes, Keuka Park, N.Y. 
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on rubber tubing, to keep the bottles from 
rattling.—R, L. Hoppough, Encino, Calif. 


Restoring Table-Tennis Balls 

Dentep but unbroken table-tennis balls 
can often be brought back to shape if 
placed in a washbasin with the hot water 
turned on. The hot water heats the air in 
the ball, causing it to expand. 


Solder ‘Pencil’ Is Easy to Use 


sai y 


i 


—, 


Wine solder can be put into a convenient 
form by wrapping tums around a pencil. 
Then slip the coil off the pencil and pull 
one end through the coil, In use, the solder 
is pulled through the coil as needed— 
David Findlay, Brooklyn, N.Y. 


iny Tuner 
erves as 
edside Radio 


It isn’t tough to build, and has only 
three tubes. But hitched to an amplifier 
it gives quality superhet performance. 


By Noel Namtro 


pe miniature radio tuner pictured be- 
low really puts the “super” in super 
heterodyne. Its two-tube-plus-rectifier cir- 
cuit picks up practically everything on the 
air and separates stations cleanly. 

@ Place it in a convenient niche near your 
bed and you'll never be bothered by some- 
one yelling “turn that thing off.” 
Connect it to any good phonograph am- 
plifier—such as the midget unit that last 
month’s Porutar Science told you how to 
build—and you will have a radio-phono- 
graph combination. This tuner and the am- 
plifier described last month are ideal for 
compact, vertical cabineting. They pair up 
nicely in an ordinary bookcase. 

Small parts account for the tuner’s com- 
pactness. Some of its components are newer 
types that not only take up less space but 
actually work better than older counterparts. 
The antenna and oscillator coils and the 
intermediate-frequency transformer are 
wound on powdered-iron cores that make 
them especially sensitive to weak signals, 
The set has an excellent tone. 

Illustrated directions for building it are 
given on the next three pages. The parts 
should not cost more than $10, The chassis 
is a standard 4” by 4” unit and requires lit- 
tle mechanical preparation. Put the filament 
wiring in first, then connect the power sup- 
ply, and carefully check over the whole unit 
pre you test and tune 


Lay out the large parts this way 
above, and corresponding bottom view — ” hole, Other types of sockets may need 
show all fixed parts m 
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Top view of Each of these tube sockets clips into a single 
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nted. holes. Note holes di 


ly below 
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Wire the filaments, keeping the leads flat against the chassis, 
Connect the power-supply components. These include the 35W4 
rectifier, the filter circuit (R35, C7, C8) and the line cord, which 
contains a 360-ohm resistance, R6. 

If you are going to use the tuner alone or with an AC ampli- 
fier, ground the red wire to the chassis by connecting in the 
jumper indicated by the dotted line. If you plan to use it with 
the companion amplifier—or any other AC —omit the 
then cannot be used 
nplifier. If 
plifier, reverse the 


work 
all plug. Do not 


retum goes through the 
when connected to the a 
use an external ground. 


ourrut 
JACK 


‘on tuning condenser. They allow connections vertically to make the adjustment screws a 
to be brought up from under chassis. Antenna cessible from top of chassis. ‘Do all drilling be- 
and oscillator coils (L1 and L2) are mounted fore you install the parts. 


Complete the wiring 
nd add the small parts 
Instruction sheets for 
wiring the oscillator 
and antenna coils and 
IF transformer. usually 
come packed with them. 
Usual color coding for 
IF transformers is: blue 
for plate (pin 5 of 
12BE6), and red for B 
plus (connect this to R5 
or to pin 6 of the 

goes to 


) 


and black to the junc 
tion of R2 and C4. 
[Turn the page.] 
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To align the tuner: 1, Connect it to amplifier 
or plug in headphones. Attach an antenna 

2. Close the two trimmers on the tuning 
condenser by turning the screws clockwise. 

3. Set tuning condenser so plates are ap- 
proximately half in mesh. 

4, Using an insulated-handle screwdriver, 
tum the oscillator-coil adjustment screw till you 
bring in a station. If you run through more than 
one station, stop at the one closest to 880 ke. 

4. Tune in your local station nearest 570 ke. 
(the condenser plates will be almost fully 
meshed), and adjust the antenna coil for maxi- 
mum volume, 

5. Adjust IF-transformer slugs for greatest 
volime on same station, Use light screwdriver 
pressure because the screw heads are fra 

6, Tune in a station at high end of dis 
condenser is fully unmeshed before you 
it, adjust oscillator trimmer (the screw on C1B) 
till the station comes back into tuning range. 
Readjust antenna coil for best voh 

7. Go back to 570-ke. station and, if neces- 
sary, touch up antenna-coil and IF adjustments 
for best compromise between high and low sta- 
tions. 
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To use it with an amplifier, make a cord like 
the one at the left from shielded wire and a 
standard PL-55 phone plug. Connect the center 
conductor to the inner fug and the shield to the 
Eiamo coutect. At the oter end solder lugs or 
a plug suited to the input terminals of the unit 
you plan to use. The plug fits the output jack 
on the tuner, and the lugs shown connect with 
the input terminals of the companion amplifier. 
Make sure the shielded wire is insulated its 
full length, because the braid becomes part of 
the chassis ground and is electrically “hot. 


proximate cost) 


Ri: 22,000 

2: 470,000. 

RG: 10 meg. 
1 


ahem, Yewatt (10), 
shen, 


1 

“0005-mfd., 600-volt paper 

(35) si 

€3: 50-mmé. mien (20), 

G4; ,00085-imfa, 460-voik paper 
(35) 


C5; .005-mfd., 200-volt_ paper 
(25) 

©8;"Oi-mfd., 200-volt paper 
(30), 


; 40-20-mfd., 150-volt 

ual electrolytic (90). 

Li: Ant. coil for broadeast hand; 
adjustable iron core (65). 

L2: Tapped ose. coil for 465-ke 
IF, Adjustable iron core (.65). 

IF; Tntermediate-frequency trans 
former, 465-4. iron-core mida- 
et type (1.00). 

$1: SPST rotary switeh, 
M k and 


} 
ching PL-35 plug (80. 
Antenna Binding post (20), 8 7~ 
re tube sockets (18 


(50), tubes (2.50), 3-terminal 
tie strip (-10), misc. hardware, 


Concrete Posts Cast in Stovepipe 
Discarvep pieces of stovepipe can be 
used as ready-made forms for concrete posts 
on which to set a garage or other small 
building as shown below. Sink the pipe 
into the ground to the desired depth and 
fill with concrete. Embed in the mortar a 
U-shaped strip of galvanized iron. After 
the mix sets, nail the ends of the strip to the 
foundation plate. If the earth around the 
pipe is left loose temporarily, the post can 
be moved slightly to compensate for small 
errors.— W. B. Smith, Jr., Toronto, Can. 


Water for Your Steam Iron 


Manuracturers of steam irons recom- 
mend that you use distilled water to prevent 
damage to the iron. We use the water we 
get when we defrost our refrigerator. Being 
condensed water vapor, it won't harm the 
iron.—Leonard L. Allen, Woodside, N.Y. 


Sliding Plane Iron Back and Forth Grinds a Hollow Edge 


Hene’s a simple method of sharpening 
plane irons accurately. Remove the cap, 
turn it over, and screw it to the iron at right 
angles, truing it with a square before tight- 

ening the screw. Rest 
the cap on the grinder 
tool rest and adjust 
the rest so the iron 
hits the wheel at the 
desired angle. Start 
the grinder and slide 
the assembly back and 
forth along the rest. 
This will give a per- 
fect hollow-ground 
edge.—Charles Jeglin- 
New Bedford, 


Mass. 


Footwork Helps Measure Vertical Line 
Ever try holding a tape line over a con- 
siderable vertical distance without a helper? 
Here’s a 
do it a 
carpenter's pencil 
through the tap 
step on the pent 
you'll be able to. meas- 
ure above your head 
without trouble. 


False Bottom in Box Keeps Mail Dry 


Many rural mailboxes have a corrugated 
metal bottom, and water is apt to settle in 
the grooves during a driving rain. After 
more than once finding the mail soaked, I 
made a raised platform of hardware cloth 
to fit the floor of the box, as below. Now my 
mail stays dry.—A. Zanelli, Wyckoff, N. ]. 


“TURN DOWN EDGE 


mance 1951 237 


f 


Use for Broken Taps. Special screwdrivers 
for the tiny screws on optical equipment or 
models need not cost you anything. Grind 
them from broken taps. Then mount them 
in a tap wrench or, better still, in the spin 
tap wrench shown at right. 


ii ew 


Spin Threads In. You'll find this the hand- 
iest tap wrench you ever used. Its natural 
grip gives good control, minimizing tap 
breakage, and it works fast. 

Turn down the upper end of an ordinary 
T-handle tap wrench to the same diameter 
as the rest of the shank. Bore out a large 
file handle or a plastic screwdriver handle 
to a tight push fit. If the shank tends to twist 
in it, insert a cross pin. A plastic handle can 
be bored out as shown in the photo to hold 
several taps. Shoulder down the severed 
end to a snap fit in the bore.—Floyd Mc- 
Guckin, Ridgewood, N. J. 


One-Jaw Chuck. Each piece of square stock usually has to 
be centered individually in a four-jaw chuck. When you have 
a lot of identical pieces this V-block fixture is well worth 
making. Held by three of the chuck jaws, it is quickly ad- 
justable to various sizes of work, and will handle round stock 
as well as square. Since only the fourth jaw is loosened and 
tightened to change work, it’s fast to use—H. W. Spross, 


Poughkeepsie, N. Y. 


Tailstock Depth Stop. It’s often a real 
advantage to have a positive stop on the 
tailstock ram for drilling, shouldering with 
an end mill, and similar jobs. You can add 
such a stop to your lathe as shown below. 

The stop consists of a split collar that 
can be clamped over the end of the ram, an 
adjustable screw threaded into the collar, 
and a forked bracket on the housing. 


Mounted on the near side of the collar that is 
clamped to the ram, the depth screw is readily 
adjustable. Use a lock nut that one of your 
regular lathe wrenches will fit. 
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Chuck a piece of %” or ¥” steel, alumi- 
num, or brass and bore it out to a close push 
fit for the ram. File it to shape, saw the 
clamping slot, and drill and tap holes for 
the clamping bolt and depth screw. 

Saw and file the forked stop from steel 
at least 4” thick. Drill and tap two holes 
in the tailstock casting, and attach the stop 
with bolts—John M. Avery, Dexter, N. Y. 


Hole for clamping bolt is drilled clearance 
size one side of the slot, tapped in other side. 
‘On some lathes, hole could be made in tailstock 
for depth screw, eliminating forked bracket. 


Center-Height Scriber. With this scriber 
you can mark a true diameter on work 
chucked in the lathe without measuring or 
adjustment. Made to slide on or be clamped 
to the top face of the compound rest, it’s 

handy for indexing 
and other layout op- 
erations. 

Turn the scriber by 
machining a long 
point on a piece of X” 
drill rod. Finish with 
a few strokes of a 
fine file and oil. Un- 
less your chuck runs 
dead true, _ better 
chuck the rod in a 
collet, or drive it into 


senipen Top 
BLOCK Pe 


Length-Facing Collet. Pieces faced to 
length in an auxiliary collet like this have 
been checked to a tolerance of .001”. It 
consists of a piece of steel turned to fit into 
a regular lathe collet, with a shoulder to 
act as a stop. Inserted in the lathe collet, it 
is drilled right through with a small drill, 
and then counterbored with a second drill 


to the size of the work. Four slots are then 
milled or hacksawed to half its length. 

The faced ends of the pieces are inserted 
and the opposite ends faced to length, the 
lathe carriage being run up to a stop located 
on the lathe ways each time.—A. R. Morgan, 
Naugatuck, Conn. 


a hole drilled in a piece of scrap stock 
you've chucked. Hardening is desirable. 

Clamp the block, a piece of %” cold- 
rolled steel, on the compound at exactly 90° 
to the lathe ways. This can be done with a 
shoe, a top plate, and two long bolts as in 
the drawing. Run through a small and inter- 
mediate-sized drill, and then a D drill 
(.246”), using plenty of cutting flui 
Then chuck a %” reamer and enter this care- 
fully just far enough to leave the hole a nice 
press fit for the scriber. Chuck the scriber 
in place of the reamer and press the block 
onto it with the carriage hand feed. 

When using the scriber clamped on the 
rest, take care not to damage the point by 
crowding it against the work.—Joseph Tracy, 
Manhattan, N.Y. 


Blade of All Work. 
This gadget fills sev- 
eral workbench needs 
so well you'll wonder 
how you did without 
it. It's made from a 
good-quality screw- 
driver with a 3/16” 
or X” square-shank 
blade. Grind the four 
si to a taper about 
1%” long, with a sharp 
point. This gives you 
a good four-edged 
reamer for enlarging 
small holes, a handy 
scriber, and an excel- 
lent starter for small 
wood screws. Form- 
ing tapering holes in 
wood, it gives screws 
great holding power. 
J. McGuckin, Ridge- 
wood, N. J. 
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Meutixc at a few degrees more than 
50-50 solder, a new all-purpose solder flows 
freely under torch or iron and is said to 
resist corrosion under severe conditions. 
Farco All Metal Sol- 
der, made by Farrel- 
loy Co., Phila., joins 
stainless steel and Mo- 
nel as well as more 
common metals, With 
a flux offered by the 
manufacturer, it works 
even on aluminum. 
Bond is claimed to be 
twice as strong as with 
ordinary solder. 


Aluminum Foil Makes Screw Anchor 


I nave found that aluminum foil is a 
better anchor for screws in masonry walls 
than the usual wooden or lead plug. Roll up 
the foil (the kind sold for kitchen use) to 
fit the hole in the stone or concrete. Make 
a small hole down the center of the roll with 
a drill or ice pick. This gives the screw a 
starting hole. As the screw is twisted into 
the roll of foil, the outside of the roll tight- 
ens securely in the wall.—Hugh Lineback, 
Stillwater, Okla. 
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Roofing Paper Foils Rabbits 

Ir you are planning to set out young 
fruit or shade trees this spring, here's a tip. 
Wrap the trunk of each one with a sheet of 
tar roofing paper to keep rabbits from 
gnawing the bark. 

Clip the edges of the paper together with 
a stapling machine, or if that isn’t available 
just pin them together. Whitewash, burlap, 
and other conventional methods failed for 
me, but the roofing paper has worked well. 
—Albert Zanelli, Wyckoff, N.J. 


Casting Plastic for Home Plating 

Home craftsmen can now cast plastic and 
immediately electroplate it without further 
preparation. Electro-Pla: a casting ma- 
terial offered by the Plasticast Co., of Palo 
Alto, Calif., freely conducts electricity. 
Mixed with a catalyst and poured into a 
mold, it hardens without heating in about 
20 minutes. On removal from the mold it 
is only necessary to connect a wire and 
immerse the casting in a plating bath, Final 
steps are buffing to brightness and lacquer- 
ing to protect the plating. 


Mixed with cat 
mold (left). Hai 
head down in a plating bath by screw em! 


plastic is poured into a 
ened casting is suspended 

edded 
in it (right). Hand holds plated, polished piece. 


Rol Catch Is Adjustable 


Tus door catch can 
be adjusted after it 
has been installed. 
You just pull the roll- 
er from its housing— 
as shown in the sketch 
at bottom right—and 
rotate it, varying the 
distance from the roll- 
er to the strike plate. 
Each half turn changes 
the distance 1/64”, 
and the maximum ad- 
justment is %”. It’s 
made by Stanley, New 
Britain, Conn. A 


Trailer Makes 
Garden Tractor 
More Useful 


You can build this cart with hand 
tools and store it almost anywhere. 


By John M. Avery 


ITCH a trailer like this to a two-wheel 

garden tractor—and it can be used in 

many more ways on a small farm or surbur- 
ban place. The kids will love it, too. 

When the tongue is raised and locked, 
the trailer becomes a pushcart that you 
can roll around with ease. The folding 
tongue also makes it easier to store the 
trailer in a minimum of space. 

Materials you need. Power tools would 
be helpful, but the cart can be built with 
hand tools. For the size shown here, you 
can cut all the wood parts from two 1” by 
6” boards 12’ long and two 1” by 8” boards 
12/ long. Rather than buy materials, you can 
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A brace hinged to top edge of 
box keeps tongue rigid, Locks 
are hinges with removable pins. 


RACE HINGES 
rs 


of course use lumber already on hand—and 
change the dimensions to suit. 

To assemble the parts, you'll need about 
six dozen 1%” No. 8 flathead wood screws 
and a couple of pounds of 8-penny nails. 
Also get two doughnut-type wheelbarrow 
wheels with their mounting brackets and a 
suitable trailer hitch. 
ilding the box. Cleats hold together 
the side boards. Locate rear ones on the 
outside, forward ones on the inner corners. 
The bottom consists of four boards, two 
of them 8” longer than the other pair. The 
longer ones extend beyond the front of the 
box and support a 1” by 8” by 27” cross- 
piece to which the tongue is hinged. The 
short bottom boards stop at the forward 
edge of the box, allowing rear end of the 


Plywood Case Protects Level 

To pnorecr my carpenter's level and pre- 
vent breakage of the spirit glasses, I made 
the storage case shown. From five scraps of 
X” plywood, I formed a box with simple 
butt joints, glued and secured with brads. 
When figuring dimensions, I allowed %” 
clearance.—V. H. Lamoy, Upper Jay, N.Y. 
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tongue to swing up against 
the crosspiece. 

Attach the wheels with 
bolts run through the mount- 
ing board and the bottom of 
the box. Placed under the 
box as shown, the wheels do 
not hit doorways or trees. 

The tongue and brace. 
Construction of these parts 
is shown in the drawings. 
Use butt hinges to fasten 
them to the box. With the 
tongue in horizontal position, 
move the brace down and 
fit the small block that takes 
the strain put on the brace. 

To lock the tongue, either 
up or down, loose-pin butt hinges are used. 
To lock the tongue in a raised position, both 
the brace and tongue are raised—and the 
brace then dropped over the latter. END 


Outer floor boards extend 8" bey 
end of tongue rests against the hinge board. 


Fingers May Cause Bearing to Rust 
Never handle roller and ball bearings 
more than necessary. Tiny amounts of salty 
d from your fingers 
can start rust even if oil covers the bearing. 


Rubber Hose Holds Cold Chisel 

A Foor or so of heavy rubber hose makes 
a good shock-absorbing handle for a cold 
chisel. Punch the chisel through the hose 
about an inch from one end. If the hose 
isn't rigid enough, insert a stick—Charles 
Zych, Chicago. 


veces wose 
ABOUT EF LONG: 


How to make wide- and narrow-beam 
flood shots with one lamp : 


waned IN HALEWAY IN 
Bee ee : 
beam for moderately narrow beom ‘extro-norrow beam | 

‘Sonera still work For your movies for'glomour shots 


Kodak Vari-Beam Standlight (rich) 
As you see above, the versatile | 
Kodak Vari-Beam system is mighty 
handy. 12-inch reflector with a 

#2 flood lamp gives powerful 
illumination . .. convenient handle 
aims the lamp ... telescopic column | 
adjusts height from 3 to 5 ft.... | 
special rubber rim on heavy base 
protects furniture. $15. 


Kodak Vari-Beam Clamplight (ie) 
Lamp unit has all the features of 

the Vari-Beam Standlight unit, 

but is mounted on flexible bracket. 
Padded clamp attaches quickly 

and securely to chair backs, table 
tops, and tubular surfaces. $9.75. 


Flash pictures taken with multi- 
flash illumination have a more 

pleasing, natural look. You 
climinate possibility 
of burned-out 
highlights and 
dense shadows 
in flash shots 

this easy way: 


8 
a 


mantel 


Start with the KODAK Then connect a KODAK 
FLASHOLDER connected FLASHOLDER EXTENSION 
to camera—easy to UNTT, MopEL B. Attach 
attach. New model with __to a chair for side light- 
handy data on back ing. More than one unit 
of reflector, $11.50. can be used. $12.7: 


Prices include Federal Tax where applicable 


Prices subject to change without notice. Consult your dealer. 
EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 


MARCH 1951 243 


v You can’t beat the Nicholson or Black 
Diamond Slim Taper for home- 
workshop combination circular saws*. 
(Handsaws, too, for that matter.) It 
has an even bite that never throws your 
filing stroke off stride. A shape that en- 
ables putting just the right point, edge 
and bevel on circular saw teeth. A hard- 
ness that keeps it cutting efficiently long 
after “‘cheaper” files are ready for the 
scrap heap. 

Fine tools have a way of reflecting 
themselves in the quality of the work 
they turn out. You'll find that true 
whenever you use Nicholson or Black 
Diamond files. Mill files for sharpenin 
and smoothing. Flat files for general 
purpose filing. X.F. Swiss Pattern files 
for precision work. Keep a good assort- 
ment of these famous files handy at all 
times. No home workshop is complete 
without them, 


For larger combination circular saws, the 
Nicholson or Black Diamond 10° Cantaaw 
File is recommended. And for @ling the 
h of large circular rip saws, 

tard file with one round edie 
J. Your hardware dealer ha 
files, or can get them for you. 


HOW TO SHARPEN CIRCULAR SAWS, handsaws, 
auger bits, shop tools, etc., is all’ covered in 
the Nicholson 48-page booklet, "FILE FILOS- 
OPHY." It’s free. Send for your copy today. 


NICHOLSON FILE CO. 


o a 
Se sate, mses 1, > 
A cin Coates Part Hope, Ont.) 


NICHOLSON 
FELES 77 2000 runrose 
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Gus Finds Two Rights Make a Wrong 
[Continued from page 194) 


“Now try the gas again,” Gus called. 

Frank doubtfully moved the throttle 
handle forward. This time, however, the 
engine progressed smoothly from idling up 
to a full-throated roar without a single 
break in her rhythm. 

The three men made a composite picture 
of surprise. Frank just sat in the tractor 
seat dumbfounded. Mel stood looking slight- 
ly bewildered. Even Gus looked as if he 
couldn't quite believe his ears. 

When Frank recovered, he began moving 
the throttle back and forth to make sure 
what he heard was true. Finally, convinced 
that the miss had disappeared completely, 
he shut off the ignition, slid off the seat, and 
stepped down to the barn floor. 

“What the devil did you do?” asked Mel. 
“And whatever made you do it 

Gus grinned. “I was a little lucky. I just 
happened to stumble onto two things and 
they happened to add up right,” he replied, 
modestly, “First of all, since there didn’t 
seem to be anything particularly the mat- 
ter with cylinder No. 2, I figured that 
maybe some other cylinder was causing 
the trouble.” 

“But all the cylinders checked,” put in 
Frank, 


Luck and a Hunch Located Trouble 
“Okay,” agreed Gus, “but I had a hunch 
that maybe two rights were making a 
wrong. Now,” he added, “the only con- 
nection between cylinders is through the 

intake and exhaust manifolds. Right?” 
Both Frank and Mel nodded in agreement. 
“Then,” continued Gus, “the most likely 
cylinder that could have any possible ef- 
fect on is No. 1, because they both 


2. for no good reason, was doing the 
missing, I figured that in some roundabout 
way 1 was starving No. 2 at speeds 
above idling. 

“Also, since No. 1 was firing perfectly, 

it seemed most likely that if it was affecting 
was getting in its dirty work during 
aust stroke.” 
“But how could that be?” interrupted 
“If the clearances were right, only 
the exhaust valve would be open on No. 1, 
and all the gases would pass out through the 
exhaust manifold.” 


[Continued on page 246] 


prices ore F.0.8. Factory 
‘Snd. subject to. change 
notice. 


Tortishin tu 


[most for your dollars, too | 


TOO GOOD To Miss!.. . the keen new thrills 
these great Evinrudes bring to fishing fun! The thrill of speed to 
make long runs in a fraction of the time! (With Big Twin, up to 
30 miles an hour on comfortable fishing boats). ‘The matchless 
convenience of Gearshift and Duo-Clutch! New handling ease ... 
and, with Big Twin's and Fastwin’s Cruis-a-Day Tank, carefree 
hours of running without re-fueling ! 

Alll this ond trolling, too! Yes... even Big Twin, with its eager 25 
horsepower, throttles down to a slow and steady gait that wins 
the most finicky fisherman ! Dollar-wise, compare them against the 
field—for power, performance, features, fun—and you'll want 
to get your order in! See your Evinrude Dealer—look for his name 
in your phone directory under “Outboard Motors.” Catalog Free— 
write for it today ! 


ATES ee, EV| N lV WDE 
Toe” CY UUW E 
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AMAZING. an 
Comecting Rod Bearings 
Fouled this Valve ! 


Amazing, yes—but logical when you 


spark plugs, v 
Mectovess ‘sos  badly.sweta beaciag 
can oil-starve other bearing: 
they fail, too! When the compl 
is oil-pumping, check for worn bear- 


FEDERAL-MOGUL SERVICE 


DETROIT 13, MICHIGAN 
Division of Federal-Mogul Corporation 


Contro/ Oil Pumping 
where it starts...replace with 


FEDERAL-MOGUL 
on § controt BEARINGS 
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Gus Finds Two Rights Make a Wrong 
[Continued from page 244] 


Gus nodded. “And according to this fir- 
ing order,” he added pointing to the numer- 
als ‘1-3-4-2’ cast into the engine block, 
“No. 2’s intake valve would be open at 
the same time. I had a hunch that some- 
thing was preventing No. 2 from getting 
her full supply of fuel and air.” 

“But what could do that?” asked Mel. 

“I didn’t have the slightest idea, Mel, 
until you happened to mention that Susie 
hadn't run too well when you first got her 
but that she'd settled down.” 

“I still don’t get it,” said Frank, puzzled, 

“Well, I figured that the trouble must be 
connected with something that wasn’t over- 
hauled,” explained Gus, “something that 
could open No. I's intake valve when it 
shouldn't be open—like a little hump on the 
intake cam.” 

“A hump on the intake cam?” repeated 
Mel. 


Gus Explains a Simple Fix 

“Yes, if there was a little hump on the 
intake cam at just the right point, it could 
nudge No. 1’s intake valve open just a crack 
during its exhaust stroke. That could build 
up enough back pressure in the intake 
manifold to prevent the full mixture from 
ever getting to No. 2 on its intake stroke 
at anything above idling speed. Might be 
one of those manufacturing defects that 
seer varely—gets by the factory in- 


specto1 

“But Shai did you fix it?” asked Frank. 

“Simple enough. I just backed the No. 1 
intake valve clearance off a bit so the bump 
couldn't raise the intake valve. It’s only a 
makeshift. It'll hold for now, but when you 
have a lull in your plowing, I wish you'd 
bring it down to the shop so we can grind 
that high spot off and readjust the valve.” 

Frank had little to say during dinner that 
Sunday. Then, as Gus was scraping the 
last bit of Mrs. Mowbray’s apple pie onto 
his fork, the young hired hand said, “Some- 
thing still bothers me, Mr. Wilson. How 
come old Susie didn’t have a miss until I 
tried to fix her?” 

“Just as I said,” grinned Gus. “Some- 
times two rights can make a wrong. Before 
you fixed her, her valve clearances were 
off enough so that hump on the cam didn’t 
matter. When you ground the valves and 
made the clearances right, it did.” END 


Quick... Hasy.. Hun... 


Lay your own 
colorful 


KENTILE 
FLOOR 


and save money, too! 


'T8 50 EASY 
WITH THE HANDY 
KEN-KIT..... 17 HAS 
ALL THE TOOLS 
vou NEED { J. 


A beautiful 10'x 15’ floor like this for only 3 9” 


‘oTHING could be easier than laying : 
your own long-lasting Kentile Floor 
goes down tile-by-tile, a little at a 


time or the whole room in a few short 
hours. And, your Kentile Floor is ready 


RITCHEN... BATHROOM... BEDROOM 
— PERFECT FoR ALL my ROOMS / 


for use as soon as it’s down. 


Kentile lasts and lasts... resists dirt, 
stays clean and colorful when washed with 
mild soap and water. And colors stay 
bright for the long life of the floor because 
they go all the way through each tough tile. 
Occasional no-rub waxings give a like-new 
sparkle to your easy-to-clean Kentile Floor. 
Your floor may cost considerably less or slightly 


more depending on the colors you choose and the 
size of your room. 


SEE YOUR KENTILE DEALER. His name is listed in your 
classified phone directory under FLOORING. He'll 
be glad to give you a FREE estimate and helpful 
advice when you make your selection from the 26 
new Kentile colors. 


~— 


> KENTILE. 


The Aaphot Te of ) 
Enduring Beavty 
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ALINGH CIRCULAR SAW. Using the sturdy, exteasion table, 
fan effective table area of 34” x 17""—twice that of 

‘he neat saws, Maximum blade fence distance is 40 — 

the exact ‘cenier, of full-size ‘panels. 

depth of cuts 27,", When table f tilted, cronscutting capac: 

ity extends from floor to ceiling. 


(Lremirea. 
La ROSSCOTTING 


12-INCH DISC SANDER. Only 12” sander with quickly 
changeable ferent sanding grits, Disc can be 
fed into the work for maximum accuracy, speed and safety 
Fran beget £9 stop on a hairline. Jointing to precize widthn 

feeding work 


Its Shopsmith for CAPACITY 


‘Tue diagrams on these pages present dramatic 
proof of SHopsMtTH’s tremendous capacity. They 
show you how SHOPSMITH, in each of its five 
basic positions, is designed to handle your 
gest projects. How SHoPsMITH saws, sands, drills 
and turns with little or no restriction on the size 
of your work. How it converts—in less than 
sixty seconds—to the right tool for the job 
complete with time-saving jigs and extensions. 


What does SHOPSMITH’s great work-capacity 
mean to you? It means there is virtually no limit 
to the size work you can handle quickly and 
easily. You can saw to the center of full-size 
plywood panels . . . trim doors, screens, storm 
sash . . . accurately sand or joint room-length 
boards .. . drill or mortise oversize furniture or 
cabinet frames . . . turn table legs, bowls, lamp 


248 roruLaR SCIENCE 


bases, table tops up to 50” in diameter . . . spin 
metal bowls up to 15” in diameter . . . do your 
own remodeling jobs... build your own home. 

‘Yet for all its capacity, SHOPsMITH is compact 
—occupies only 2’ x 5’ of shop space. It’s ex- 
tremely accurate—has precision features and 
micro-adjustments found only in production 
type tools. It’s precision engineered to watch- 
makers’ tolerances. It’s completely flexible, ex- 
ceptionally sturdy and rugged, weighs 200 
pounds. It's no wonder, then, that SHOPsMITH 
is America’s largest-selling power tool! 

See SHOpsMITH demonstrated—at leading 
hardware and department stores or any Mont- 
gomery Ward store. And send today for your 
free copy of the information-packed, 16-page 
SuopsMiTH booklet. 


TABLE TO CHUCK 27° 


ity. 


ease SHOPSMITH'S 
ready. great flexibil- 


fe* 


BETWEEN centers — 


5-TOOL UNIT 
WITHOUT MoToR® 


VERTICAL 01 
to the cent 


in diameter. 
depth scale. Spindle floats on four grease-sealed ball bearings. Rip 
fence and miter gauge provide convenient jigs. 


HORIZONTAL DRILL PRESS. Makes casy work of drilling or mortising 
Pieces too large of too awkward for vertical drill press. Just lay the 
work on the table, feed drill horizontally. Handy, too, for drilling flat 
pieces for doweled joints, Accuracy is automatic, since fence and 
table serve as jigs. 


2% Spal SHOPSMITH motor — 
‘a hp, bal bering cacn, 
ss. 


FLOOR TO CHUCK 55" 


NEW RETRACTABLE CASTERS 


SHOPSMITH, Dept. 154-A, at factory nearest you: 
12819 Coit Road, Cleveland 8, Ohio, OR 
417 Montgomery Street, San Francisco 4, Calif. 


Please send me the free SHOPsMITH booklet. 
Name 
Address 
City. State. 


hey're easily 
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TEST YOUR CAR! 


How fast can you start on cold, 

mornings? Casite retards congealing of 

icp eapniteen arercel peek ear 

Cavite guarantees Quick Starting or 
le- Your-Money-Back! 


THE IDLING TEST 


Notice any engine roughness, jerks, 
Jaca? Canta pas da of gaat teal gos, Leas 

tauoky valves aad sage Casta 

Better and Smoother Performance or 

Double-Your-Money-Back! 


get sa—saouly 
speeds the flow of No. 10 oil 24.3% at 
50°F, more when the engine is colder. This 
cuts engine start-up wear, cuts repair bills. 
Get Casite from your garage, service 
station or car-dealer. 


4 
Write for your free copy 
of "Facts of Engine Life.” 


GASITE DIVISION « HASTINGS MANUFACTURING CO, 
HASTINGS, MICHIGAN 
Division, Hastings Ld., 


FREE 
Lites 
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Mechanics 
of Farming 


By Ladd Haystead 


™ Very few harvesting machines get 
100 percent of the crop, so now ap- 
pear machines to work after machines. 
A cotton "after-harvester" is an- 
nounced, patent applied for. The 
work of a Texas physician, Dr. Wil- 
liam Rambo, and Roy Hanna of tl 
Tulsa (Okla.) Tribune, it is said 
to salvage half the cotton now 
wasted. The 14-foot machine, drawn 


by tractor, jeep, or horses, has a 
rotary drum, spring-steel teeth that 
dig into the earth, rotary brush for 


ing it back into re Machine 
is not yet available commercially. 


Spraying used to be a farm tech- 
nique almost entirely limited to 
orchards. With the postwar develop- 
ment of chemical farming, its use 
spread all over the farm. Moreover, 
it was a multi-man job, which was all 
right when labor was plentiful, but 
postwar labor shortages showed ma- 
chines must do the job. Now, after a 
lag of several years, during which 
demand far e: led development, ma- 
chines designed to fit the times and 
many jobs are appearing. One is the 
one-man, eight-jet, John Bean (Lan- 
sing, Mich.) Low Boy shown below. 
Insects on the underside of leaves 
as well as top are killed, two m 
are eliminated, and up to 70 acres a 


enaies 


day are claimed. The sprayers are 
also used for fighting farm fires, 
fly-control in dairies, cleaning 

farm machinery, weed-killing, etc. 


™@ Newest medical help for farmers is 


DELTA 
MI cay 


—the world’s best 
10” tilting-arbor saw 


Extra-plus Delta 


Large hand-wheel con 
{ols easy to reach “and 


High motor mounting  Quick-acting table in 


Dermmite use of safe, hare ferts- fit in machined 
Pow save alot, openings. 
Gaze hax Rip fence locks at 


‘Ainishat Soe Doth 
faatetiualy ‘adjustable ends for perfect alignment 
index sto 


« PLUS Super-safe sow guard 
Tnning arbor . 
carriage trunnior 
mechanism . . . vil 


cabinet-type base , , , other more-for-your- 
money features, 


features like these mean MORE PROFITS to you! 


> * Rips to center 
of 50” panel 


5254 


Without motor o 
‘without natice 


LAERE tte reasons why the Delta Unisaw is your 
best long-range investment. Modern design 
and precision manufacturing make every Delta Uni- 
saw consistently accurate on continuous operation. 

‘The Unisaw is safe and easy to operate—changes 
quickly from one job to another — low initial cost. 


These 5 Delta Quality Features make 
every De!ta Unisaw “Trouble Free” 


Bearings fir closely, are tightly 
held, cannot become loose. 


for-life Ball Bearings 
sd against harmful 


Run without da 


He is listed under 
yn of your phone book. 


DELTA POWER TOOL DIV: 


@Rockwell ig 


Manutecturing Company 
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HANDYMAN 
HOBBYIST 


OR te 
EXPERT MECHANIC 


Starrett Toots 
ARE MADE FOR YOU 
Precision made by craftsmen for crafts- 
men, the name Starrett on any tool has 
been the hallmark of accuracy for over 70 
years. Among the more than 3000 fine 
precision tools now made by Starrett, 


you'll find the right tools to help you do 
any job with greater ease and accuracy. 


erometer. 1° copa 
frame, in Syeamor 


Steal 
1. 75 and 100 foot 


SPECIAL OFFER—Only 10¢ 
50-Page “Tools and Rules” Book 
“The Tools ond Rules for Precision Meas- 


THE L. 5. STARRETT CO. + ATHOL, MASS.. U.S.A. 
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Mechanics of Farming 

videognosis, using X rays and their 
televised images. City specialist 
and country doctor converse by tele- 
phone while both view pictures. 
Images are said to be better in some 
ways by video, because dark and 
light contrasts can be increased, 
and special parts can be magnified 
by focusing of transmitting camera. 


@ Corrugated-board paper from 
chicken feathers is the newest use 
of a farm waste, and the pulp has 
been blended successfully with other 
fibers in producing a cheap-grade 
paper for commercial purposes, ac- 
cording to Mead Paper News. 


MA new, extra-rugged subsoiler, 
giving deep tillage penetration up 
to 18 inches, is announced by Harry 
Ferguson, Inc., Detroit. The tool, 
readily attached to the Ferguson 
system of linkage, eliminates need 
for special heavy equipment and 
breaks up compact and impervious 
layers of subsoil to permit growing 
of deep-rooted legumes that don't 
normally flourish with "wet feet." 


@ A portable, durable, livestock 
scale for cattle weighing (or for 
field crops) has long been needed, 
but only now has one been produced 
by Georgia Tech. and Georgia Experi- 
ment Station. It is hydraulic and 
works on the principle of the jack 
in reverse, utilizing the fact that 
a liquid is practically incompressi- 
ble and transmits pressure uniformly 
throughout any vessel. In this case 
the pressure activates a small, sen- 
sitive pointer on scale's dial. 
Rapid weighing of carts, wheelbar- 
rows, or highway vehicles also may 
be possible with the new device. 


@ Farm fires are estimated to cause 
hundred million dollars’ damage a 
year. Lack of equipment, water sup- 
ply, and the time element contrib- 
ute to the high loss. But Kent 
County, Mich., volunteers have gone 
a long way toward lowering the figure 
locally by using high-pressure fog 
units and carrying their own water 
instead of depending on wells, 
streams, or cisterns. Their records 
show that 87 percent of fires took 
less water than the 500-gallon truck 
capacity, little water damage re- 
sulted, and the fog protected fire- 
men from heat, gas, and smoke. 


GROBMS ye 


rT BRAND NEW 
SEF xine en PUMP 


aS 200 GALLONS PER MINUTE 


For Draining Basements « Fire-Fighting « Irrigation » Fuel 
Pools « Home Water Systems « Dewatering 


NEW! STATIONARY OR PORTABLE 


C. ARC WELDER ::;, 


MODEL 252 
FOR ANY WELDING Jom, LiStt’ Of HEAVY 
STOP COSTLY REP. 

WELD IT YOURSELF AND SAVE 


HYDRAULIC 
SPEED 


* REDUCER 


with FINGERTIP CONTROL 
any 
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THE WORLD’S FINEST 
LOW-COST POWER TOOLS! 


ee ILES AHEay iy yawwet” 


“Sn BENCH 
<8 SAW Only$3335! 


With two extensions, as shown, $38.90 


For home repairs and improvements, furniture, ca 
shelving .. . for hobby work of dads and teen-age sor 
for fun with savings . . . there's nothing to compere 
these new Atlas Workshop tools. Each tool is backed by 40 
years of Atlas precision engineering, They give your shop 
greater versatility af less cost than any tools or combination 
tool you can buy! Equip your shop now for the years ahead. 
Stocks are still available, but don’t delay. 

See your Atlas Adlas-Power King 
dealer today. Prices are the current ones, 


F.O.B. Kalamazoo. Send coupon for cata- 
log with full details. 


Fast! Rugged! Accurate! Precision De- 
signed and Engineered Throughout. Every 
Feature You Need for “Factory Quality” 
Workmanship! 


10” BAND SAW 
ONty . . $42.50 


13” JIG SAW 
onty . $18.50 


1134” DRILL PRESS 


Shorea youn ie Wokten'y 4” JOINTER PLANER onty ... . $37.50 
tools and illustrates how to | ony... . $28.75 ‘ 


use them for special work. | 
| Es ATLAS PRESS CO. 
| v f 355-W. N. PITCHER ST. 
| ADDREss______________| “f] ‘ KALAMAZOO, MICHIGAN 


NAME. 


DEPENDABLE QUALITY TOOLS 
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CHOOSE THE MODEL BEST FOR YOU! 


Two DREMEL Etcctue SANDERS cucth 


STRAIGHT LINE Action for Guaranteed SCRATCH-FREE Surfaces 


BEFORE YOU BUY ANY SANDER—BE SURE} 
YOU WILL GET A SCRATCH-FREE FINISH 


joy. 60 cycle AC. 


FOR HEAVY-DUTY CRAFT AND 
WOOD WORKING PROJECTS 


is a fast-cutting pr 
added stroke and 


14,40) 
SANDING STRO 
PER MINUTE an 


‘A’ 
FOR HOBBY WORK, REFINISHING [$14.85 
AND REDECORATING.... 


cay = 
ety ‘out of polishing 
Furnished with 6 


al jotta aid 
Mihee exterior 
4 


plastic, leat 
sanding woc 


fs sandpaper. 1 sheepskin, 1 felt pad. 


FUN FOR BOYS FROM 8 TO 80 


DREMEL eu COPING SAW 


CUTS SCROLLS LIKE MAGIC—SANDS AS IT SAWS 


sorted 
japer and 
polishing pad, 


WHERE TO BUY DREMEL TOOLS 


DREMEL MFG. CO., 


NEW FREE BOOK ON 


3 AWS low to Get ALUMINUM PAINT TELLS HOW 
i othe 

Better Paint Sa torus Alcon ae 

py rain 


get 
free—no obliga 


Results with (@tearmans 


ALUMINUM COMPANY OF AMERICA 
1717C Gulf Building, Pittsburgh 19,Pa. 
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NO CAR SHOULD BE 
WITHOUT ONE! 


CASCO VIS-O-LITE 


Illuminated Automatic 


CIGARETTE LIGHTER 


without the convenience of this great new Vis-O-Lite 


dark, prevents scratching doshboords. Made 

riginal pop-eut lighter that's 
ot 5 cons. Costs only $2.75 
Complete, The illuminated well-assembly alone (minus the 
pop-out unit) costs only $1.25. Now on sale at Cor Dealers, 
‘ato Supply Stores and Service Stotions. 


NO HOBBYIST SHOULD 
BE WITHOUT ONE! 


LOWEST PRICE |= |g 
EVER... for a 


onl y 


a> LE NEW CASCO-CRAFT 
14 Pe. Kit 


AC and DC. At Depr., Herd 
Jewelry Stores 

WRITE FOR NAME OF NEAREST DEALER 
‘CASCO PRODUCTS CORPORATI 
BRIDGEPORT 2, CONNECTIC 
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such as sparrows—frequent- 
ir nests on top of the cylinder 
irplanes. The birds enter through 
ir nests pack the space 
A ruined engine or 
the nests are not 
period, I removed 


banks of 
the air intak 
where air should flow. 
a fatal fire can result 
removed. In one 10-d; 


To keep the birds out of my plane, I 
designed the shield shown in the drawing. 
It's made of 20-gauge sheet steel. The lugs 
engage the lips of the air intakes to hold it 
in place. The telltale lug can be seen from 
the pilot's seat to remind him to remove the 
shield before a flight.—Stewart Rouse, 


| Knightstown, Ind. 


Make This Low-Cost Waxing Aid 

Ir you bought a combination scrubber- 
buffer like this it would cost you about $3. 
T built this one for about 40 cents. 
a piece of scrap wood 
hinge—bolted to the es 
—joins the base to a broom stick. The two 
small pieces of wood at each end are 
clamped down by wing nuts to hold the 
ends of a steel-wool pad or a wool buffing 
pad.—Oliver C. Grant, Springfield, Mass. 


MANUFACTURERS AND 1081 wri 
‘us about your surplus items 
back guarantes: 
3 


$12.95 
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New kind of 
SAW BLADE 


EAN 


New PTI Safety Saw Blade 
is the original safety saw, blade 


that eliminates all dangerous “kick- | 
backs” from circular sawing—as proven by extensive 


tents at government and university laboratories in the 
United States and Europe. Thousands of delighted users 
in industrial, school, government and home shops— 
han this as greatest circular saw improvement! 
New PTI Sofety Sow Blade Cuts on 
Entirely New Principle 
. 1 Blade has only 8 eceth 
Each PTI Saw Blade has onl 8, eth 


1000” above a 


saw’ bilai 


Offers Many Advantage: - 
plete Safety from Kick-backs; 2. Reduced possibility 
rect injuries; 3. Cuts Chips, not Sawdust; 4. 305% 0 
f Life Without Sharpening: 

‘Galtwer Roving, &. Less Danget 


1 
of di 
40% Power Saving; 5. 
6, Smoother Curing; 7. 
of Blade Cracking. 


Ask For Demonstration 


If your dealer cannot supply you — you 
can order direct. Prices are for special 
Vanadium Steel blades, combination rip 
and cross cut, delivered, postpaid. 


INCORPORATED Dept. P53 

fr Brecdway, New York 13. N.Y. 
(Gentement Send we the falling unit 

1 Samy Binds Diemer _ Bid Ware 

1 

| Faw oem : 

a 

Ve 

Ye 

———— eo 
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Bevel Gauges from Hacksaw Blades 

I F1xp several bevel gauges—with legs of 
different lengths and ends of different 
shapes—very useful in my shop. I use them 
for setting molding cutters and for testing 
the cut. You can also use them to transfer 
angles from a sample or drawing to your 
work. To make them, grind the teeth off 
broken hacksaw blades and use the holes 
in the blade ends to rivet them together. 
Make them a snug friction fit. Shorten the 
blades by grinding to suit a particular job. 
—Noble E. Peeler, St. Paul, Minn. 


Snaps Repair a Leaking Boot 

My tackte box always holds several of 
the snap fasteners used on men’s clothing. 
When my boots get a pinhole leak, I make 
a quick and substantial repair by sticking 
the male end of a snap through the leak 
from inside and pping the other part 
over it. If it isn’t a tight fit, I back the in- 
side half of the snap with a stone and tap 
the outside half several times with another 
stone. This makes the halves grip tightly — 
John Krill, North Lima, Ohio. 


forsatile TOOL 


ON YOUR BENCH! 
CHANNELLOCK PLIERS 


/ Wade only by. CHAMPION DEARMENT 
/ In almost any job you can think of—Pliers are 

necessary—and Channellock pliers are the best you 
can buy. Whether you are working on your car, elec- 
trical repairs, plumbing work or just tightening nuts and 
bolts Channellock pliers do it better. 

And remember, Only Champion DeArment makes Channellock— 
More than 3/4 of a Century of experience 
in producing highest quality tools. Send 
for Catalog] 4,—today. 

CHAMPION DEARMENT TOOL CO. 
andr “Tt Meadville, Pa. 


7 


NEW SAFE SAW 


CUTS ONE INCH WOOD 


For the ultimate 


In REEW EDGES 
theres nothing like 


a (RORTONP abrasives 


“NATURAL” STONE 


New Improved 


NCR[ 


ELECTRIC 


| thorpening. Send “Toe to i= 


‘SYNCRO CORPORATION 
on 


DEPT. ¢-3i OXFORD, MICH., U.S.A. 
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MOST POWERFUL 
6" ELECTRIC SAW 


YOU CAN BU 
D ra 
| Heavy-Duty 
LECTRO-SAW 
only 


speed and. power of one and 
ae ‘ue other! 


RESULT: "The 


able Blectrle Tool mal 
‘can count on them for long serv= 
i 


jee. See one demonatrated to- 
day at your hardware, bulldi 
tlectrical or implement dealer! 


Products of HOME-UTILITY Div. 
AC Mig. 


WOOD-TURNING| 
TOOLS! Setter, Ses! 


Up to 50 t0 11 | 
SHARPEN ONCE 1N 12-YEARS! | 
UNDER NORMAL USE) 


Furnace Repaired with Key Rings 
Spit key rings make useful fasteners 
on the control system of a coal-burning fur- 
nace. They have sufficient expansion for 
threading through holes and, having no butt 
joints, will not open with time. The photos 
show two key rings linked together to serve 
as a fire-door handle and a single ring 
used to fasten the chain to the main-draft 
door. The rings are also handy for splicing 
breaks in chains at points where no pulley 
interferes.—A. C. Porter, South Bend, Ind. 


Engage Starter in Cold Weather 
Stirr lubricant may keep a Bendix-starter 

pinion from engaging the flywheel during 

cold weather. This allows the starter to race 


without cranking the engine. If your car 
gives such trouble, push the starter button 
momentarily when you park it. Hit the 
button just enough to engage the gear, but 
not crank the engine. This puts the starter 
in position to function.—Leroy W. Austin, 
Pattonville, Mo. 


Ammonia Aids in Cleaning Oven 

Creaninc the oven of a kitchen stove is 
an easier job if you first soften and loosen 
burnt grease or spilled juices. When the 
‘oven has cooled, put a small saucer of am- 
monia in it, shut the door, and leave over- 
night. The ammonia fumes will do the rest. 
—R. M. Woodbury, Natick, Mass. 


SURPLUS MACHINE SHOP TOOLS AT PRICES YOU CAN AFFORD 


DRILL BIT MIX 
Over 300 pes. (2 
Ibs.) of used High 
Speed Drill Bits 
i Ya". Some 

‘sharpen- 
al for ry punches, drift 
pins, etc. Less than Ic ea. 39-98 


R= iene 


WGN SPEED wonse Tar 


Hood. tivim aim, brass, steal, 
2 at only. 


‘i: 


lading 2st Ml 95 


$4.95 


iM 
fine ress on 


NIGH SPEED TAPER SHANK 
‘CHUCKING S 


Gear Driven! Me Belts! Me Cheinal—New 
1951 Models New Available! 


EMRICK, INC., 231 Clinton, Kalamazoo, Mich. 


money st 
DYNAMIC WELDER CO., Dept. D3-CB6, 15 E. 23rd St. Chicago 16, Ik 
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FREE PLAN 


Tells How to Start 
Your Own Business 


and o Holt 


FOLEY FILED SAWS BRING NEW CUSTOMERS 
Here is a steady repeat CASH business you can start in 
your own basement oF garage in your 
aw’ you sharpen with the machine 
Filer is an ad that beings more customers 
SM. Hollingshead wrote to us? "Tam doing very well 
my Foley Filer, and Lam glad T iavested in your 
orks very well 


machinery. Ie is very, satisfactory. a 
it community in which T li 
file all band saws, 
ws on the Foley Saw adjustments 
are, simple—there is no eyestrain—and you can srt 
righ away co turn out perlect cutting s2Ws. fi 
saw I sharpened with my Foley Saw Files 
100%, 1 think ic is a marvel of perfection.”"—writes 
Clarence E. Parsons. 


“INDEPENDENCE AFTER 40%" ex: 
plain, how you can get business 
from hardware stores, home owners, 

mets, carpenters, schools, mills, 
factories, ete. Just think—with 
modest faventineny no Overhead, 00 
jock of goods 16 carry, you ‘can 
Sea igen‘ cash business chat 
‘will help pay the rent, buy groceries, 
Gra neweht) Gre the facta_send cou: 

mn today for this practical, money 
aking plan, No stlesman ‘ill call. 


band and crosscut 


lrouy mec. co., 319-1 Foley Bidg., 


| Minneapolis 18, Minn. 
Send me free book “INDEPENDENCE AFTER 40!" 
[same 
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since, I latarted. out 
Sho tast June 1 Ba 


ae Porsinke 


spray 
WEAD 


VALVE 


HOLES 
FOR 
SURSOIL 
WATERING 


Sprinkler Waters Lawn or Subsoil 

Tuts sprinkler—called the Waterspike— 
—can be used in two ways, The 12” spike 
is inserted in the ground and the valve set 
either up or down, With the valve turned 
up, the top of the soil is sprinkled. With the 
valve turned down, the water is diverted to 
the spike where it flows out underground 
holes to irrigate the subsoi 

The aluminum-alloy propeller on top of 
the spray head is whirled around by water 
pressure to break up the jets into a steady 
spray. The head is designed so a square 
area instead of a water-wasting circle is 
sprinkled. It is made by Production Engin- 
eering Co., Berkeley, Calif, 


Cellulose Tape Centers Grinding Wheel 

Ir you have to use a grinding wheel with 
an oversize hole, you can help center it by 
winding the shaft with cellulose tape, as 
shown in the drawing. Then dress the wheel. 
-R. J. Carabin, San Antonio, Texas. 


How Much Coal Will Your Bin Hold? 


A cusic foot of soft coal weighs 50 Ib., a 
cubic foot of anthracite 53 Ib. You can find 
how many pounds your bin holds by multi- 
plying its cubie capacity by one of these 


figures. 


SONY EXTIONAL LENGTH omit 


FA—3 Fol 
JUNIOR DRILL 
3295 EAs FoR $8.50 
HoPeAS 
—3 FOR 
sigs $5.50 
eaatiaee SETS WITH 
1 Conventional 
Conventional 1 JUNIOR 
1 ROUTER 
$8.50 
baaaee SPECIFY TYPE 
PYTHON 
WART HOG 
Router PORCUPINE 
PORCUPINE 


Conventional 


3 for only $11.50 suis" 


ip Pevlors ty wen Funcom 
Each Bit "*"*Speciy woe 


Junior 


to operate. 
tricians, plumbers, hobby work 

‘Abrasive resistant high speed steel. No_breoking 

Will withstand severe continuous. use. pened of No 
Conventional Or nh 


SEND Cast chet 
NOT ONE- -NOT 12—BUT 


TTT gS 40 DIFFERENT CUTS! 


HTT ESASAAASASSS 


DADO SAWING WASHERS 


Multiply the uses of your circular saw with sensa- 
tionally improved Warren Dado Sawing Washers! 
Make smooth, parallel dados or grooves 

different widths with your present saw blade! Dial 
the width with Micromatic adjust- 
ment—i 15 seconds you're mak- 
ing the cut. Four simple washers— 


precision-made in matched sets 
=no vibration, no gadgets to get 
out of aligament. No burning, 
chewing ag sanding. Four sizes 
’', %", 1’—fit all popular 
sivarbers {ee your dealer or send 
today—ABSOLUTELY 
SUARANTEED! 


NO INCREASE IN PRICE! 


4 
70 Medbury, Detroit 2, Mich. ! 

Enclosed (check or M.O.) $4.95 for one set of NEW ! 
Worren Washers. My orbor size a O14" OM" | 
! 

1 


(1%" C1". C)Send free booklet. mse an) 
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Gigantic "Warehouse Remodeling” 


MAIL SALE 


SAVE up to 70%! arasaa th 


Check these bargains: LLL} 


Sand Table Is Portable 

Wuene can children who live in city 
apartments dig? Mine have a portable sand 
t fits in a corner of their playroom, 
is light enough (including 10 or 15 Ib, 
of sand) for their mother to move out to 
the courtyard. The simple way it was built 
is clearly shown. Only five pieces of 4” pine 
and a %” square brace are needed. All 
joints are screwed butt joints.—Herbert Pfis- 
ter, The Bronx, N.Y. 


Iron Block Is Good Drill-Press Pad 
Oxp-t1Me machinists say that a piece of 
cast iron about 1” by 4” by 4” still makes 
the best drilling block. Unlike a wooden 
block, it will not e burrs to throw the 
work out of line, it is heavy enough to hold 
its position on the drill-press table, and it 
WEED SPRAY UNIT can be used for a long time. —Roy McGuckin, 
o.tuhane14:eet boume re tronte tret-eraague | ‘Ridgewood, N. J. 


Bluing Detects Tank Leaks 

I covtpy’r tell whether our toilet tank 
was leaking or sweating. So I poured a little 
laundry bluing in the tank. Then when I 
saw that the drops of water from the tank 


ORDER DIRECT FROM AD or were blue, 1 knew the tank was leaking. 

Write for Free Catalog! Sweat from the outside of the tank would 

CULTIST Mt have been colored.—Fred Lettino, As- 
re toria, N. Y. 
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Sands, 
Cleans, 


Smooths, Polishes Electrically 


Dien to nny, fo rte 
Der oy eae 
Stan lah eel el 
Bama cnc cae? 
pie rereta eter 
Seyiescer tay ete oso 
Selec mete ech 

mare reaneat pu Doe 
Seeeer iri an ee me 
Sater tera 

ee etic Some a 
Pasi ae tonto irate 
din, sings ls tS a Re nti 
setae oy oat mds 


ices of price, Anke you 
dealer to demonstrate it. Write for Catalog 


iy MANUFACTURING CO. 
1864 So. Sand Ave,, Cicero 50, Ilinois 


WOOD FASTENERS 


Use, 


34 ELECTRIC DRILL $995 


ADAPTER takes all drill sizes to 14" 
Fits any small %4"" Electric Drill— 
in just @ second! Well-made 
and a Mighty Handy Tooll 
DANIELS PRODUCTS CO._P3-822 W. 22nd St., Kearney. Nebr. 


EASILY 
QUICKLY « 


BRAZE, SOLDER, 
and CUT => 


a for tsell over and 
- Order today or send for Free details. 
FOUR-WAY WELDER COMPANY, Dept. F3-cB 
$306 So ichigan Avec © Culcage 6, nots 


make your HANDS 
MORE CREATIVE with 
x-acto Knives and Tools 


Creative hands can be your greatest asset 

odio knives and tools help the itll gf, 
coordination of active minds and agile \E 
fingers... they can develop skill ond \ 
ity in any art or handicraft you select. 


Whether it's boat whittling, model oir: 
plones, wood:<arving, leothercroft, model 
roilroods or ony other handicraft, you can 
make your hands more creative with 
1d-For-the- job" pres yaineered 
, tools and handicraft kits. 


craft knives, interchangeable blades, tools 
ond attractive kits. 


From 25¢ 10 $30.—at dealers everywhere. 


No. 82 
X-ACTO KNIFE CHEST 
$4.20 * 
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wi 


SENSATIONAL BUYS 
at 50 to 75% savings 
LIGHT PLANT BUYERS 


in emergency telephone collect— 
lunit shipped same day! 


COLD WEATHER 


HEAT CONTROL 


sb» anneal on 


$5900.00 
AUTOMATIC CONTROL 
LAT: 


LIFETIME CHRONOGRAPH, STOP-WATCH 
CALENDAR WATCH 


It’s also a 
TELEMETER & 
TACHOMETER 


~ CALENDAR 


> WINDER 


( 
START 


FULLY 
GUARANTE 


for One Year (_ 


Plus Lifetime = 
Service Certificat@—— 
5-Day Fr: 


Trial. 


NEW SENSATION 


IN LOW-COST TRANSPORTATION 
the CUSHMAN 


WRITE FOR 
| RIDER-AGENT 
» PLAN 


| OPERATES FOR ONLY Yeo MILE 


Your new Cushman EAGLE will give you these famous 
Cushman features: automatic dise-type clutch; selec 
tive gear transmission; silent action shock-absorbing 
springs; doubly-dependable heavy duty brakes; 
special heavy-duty tires for added sofety and com- 
fort. Powered by the famous Cushman “Husky” 
engine, the EAGLE has rapid pick-up, quick accelera- 
tion, cruises up to 60 m.p.h.— over 75 miles per gal. 
DER_AND PRICES TO DEP! 


OTOR WORKS, INC 


INCOLN, NEBRASKA 


* SPECIAL * 
HOT ROD ori ne oe ; 


Rig lhl 


‘Clamps on 
patented 

Nehich  oday 
thape being 


ers operated 
ready eases Both brioh 


Send for FREE folder. 


SEYMOUR SMITH & SON, IN 
11103 Mala St., Ook 


100 yeors of quality tools : 


SINCE 1850 


FOR WOODWORKERS 
HOBBYISTS 
HOME OWNERS 
16 PAGE BOOK 


[AND REFERENCE BOOK OF WOODS, 
VENEERS, LEATHER, METAL, PLASTICS, ETC. 


‘This is the biggest, most complete manual 
uibisned. Store, new itema. 00 


‘ood, identifeation p 
ods sultable for 

rlces from’ America’s Biggest 
biler to Craftsmen. 

ody for your, copy ot the hobs 
biest's most helpful book 


iF fo Chip 


Make Ur-Own ROTARY TYPE 


PO 
WER MOWER 


THIS IS NOT A KIT 
But A Complete Mower 
54495 


For 1,000,000 
HOME OWNERS 


UTICA i { 
MagneKit .* | 
with =< 
Magnetic y 

Tool Holder 


Assembled As Illustrated 


LEMP Model SOM KEEN MOWER. Just odd 


Greatest Power Mow- 
cree etn S4g9S 
\, day. io 


‘Send check or money order 
for FREE Folder 


me aATLAS K KEEN MOWER 
BRONZE FOUNDRY 


Schools and Home Workshops 
Make your own castings of alumi: 
silver. Foundry 

sizes in- 


'3 high quality tools, on permanent mag- 
netic holder, that should be in every home. 
A carefully selected trio that performs a 
multitude of jobs. For workshop, garage, 
tool house, kitchen, etc. A bargain at $5.85. 

At your hardware dealer's. If he can’t 
supply you, write us. y. Free C 
Utica Drop Forge and Tool Corp., Utica 4, N. Y. KANSAS ciry SPECIALTIES ‘C0. * Cicawens el 


Ooo 


It pays to buy quality tools 
‘And the world's best tools are made in U.S.A. 


ASSEMBLE YOUR OWN 
Never Before At Such An 


ER! No. 
Hook-up “Leads, “Amperage control, with leads. 

6, Pillow Bearings, earine Supports. Shaft, Extension 
Flexibte Coupting splined to, it your generator. Triple Grose 
Caaphge, Pulley."Pianinchuded, "Nota 


Nou AW Incivdes “AW3:Kil ‘boreal “Are Sal 


THE BARRON MULTI-PURPOSE 


No. AW7 Includes AW6-Kit above RSTERK. WOOP EXARER, 


sexta 43.55 See 
‘Welding Helmet, prea folaer 


ines precision performans 
ship Seme-otving ey een Gt sate posts vite 
world famous Barron Dril Pross Toole Fifteen important 


tae 


AMAZING") TOOL BARGAIN 


12 mooie WHEELS. id 


Mt Nt : 


psi are 
i Pe ae Tr TZ MINIATURE CUTTERS 100, 


fe 
spo 


OT oh ey 


VARIABLE SPEE 


DULL PIPE WRENCHES 


TAPS & DIES 
CIRCULAR SAWS 


HANDY CALCULATOR FOR’ 
WOODWORKERS... ONLY 10¢ 


ly solves countless 
miverts near to hoard 


‘ip 
diameter heavily. varnished 
ares 


Rockford.lll. 


tag th = Q 
‘MIDGET MOTORS, MEG. CO. 


fi “How I built this $1425 room 
for only $421° with my 


~ SKib 


build a beautiful room like this— 
quickly, easily—with a SKIL Home Shop Saw. 
You'll save construction costs and a lot of tedi- 
ous, time-wasting work in cutting lumber too. 
A SKIL Home Shop Saw is portable, light- 
weight, perfectly balanced. It’s got the power, 
speed, and accuracy you need. Instantly adjust- 
able for bevel angles and depth of cut. Safe too 
. with trigger switch and telescoping guard. 
At the low price of $59.50 your SKIL Home 
Shop Saw quickly pays for itself in savings. 
for 10¥,' x 18° room dex 


‘You too 


*For materials only, including des 
pending von where vou live 
SKIL Home Shop 
Saw model 5: 
‘* diameter blode. Wei 


Prices subiect to change 
‘without notice. 


© FREE! SKIL-Chort shows you how to buy mot 
his. We'll also send you full information 
SKIL Home Shop Tools. Mail coupon today! 
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WAR UR PLUS seca 


SWEDISH TOOLMAKERS VERNIER CALIPER 


‘ULTRA PRECISION—0.6" in 001 


com $2.35 
feo 3:50 
som 5150 
fon_6:50 


HIGH SPEED DRILLS 


'Al New. Fractional 


TILTING 


DRILL PRESS 


tial plan. 


221 Yotes Ave. 
BELOIT, WISC. 


POWER TOOLS, INC. 
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WHAT POW 


ae 
VISE-GRIP 


WRENCH 
Jobs that usd to take hours now take 
minutes — because you 

the right tool 


With 


TON-GRIP 


PETERSEN MFG. CO., poWitt,"Nobr. 


arth’ st” 


CH™SA 


Site Se, 


TSeeVOURTE 


w 


BeMoCe Dependable 


AUTOMATIC 
SAW SET 


Ne tooth 


fornly 
Iwaaage Does perc! ose poi 
abiy by sam shops evehee and av 
fanatacares. rey ache punted 


FAST ~ ACCURATE - DEPENDABLE 


BEAVER MFG co. 


eINCREASES 
FITS 


fon sonrinc & currine mouLoincs eae 


153 Contre street, Dept. B. New York 13 


Your weight does the work // 


with a “YANKEE” 


QUICK-RETURN SPIRAL 
SCREW DRIVER 


@ Save your wrist: drive and 
draw screws faster. Just push 
on a “Yankee” 130A Spiral 
Driver. Your weight and the * 
spiral turns the screw without gP write for ne 
blisters or fatigue. Quick- YANKEE™ 
return spring in handle holds vei pee 
blade in slot and returns they **FREE-- 
handle after every stroke YANKEE” TOOLS 


NORTH BROS. NOW PART OF 


SILVER SOLDER TORCH & KIT 6 


Joins All Metols Permanently 


EQUAL TO WELDING FOR MOST PURPOSES 


‘Awenican PRODUCTS CORP, 22'S. Dearborn 3, Dept. 26. Chics 8, Mi 


INR Wes onc 


GD ibs. oF READY MADE PARTS 


BUILD YOUR OWN ,,*4%.. 
HEAVY DUTY WELDER "*¢15:'"" 


ATOMIC ARC WELDER | ©. 


1039 $0, 19th St. OMAHA, NEUE 


COMPLETE 
UP-TO-DATE 
. 
EVERYTHING 
IN RADIO & TV 

AT LOWEST 


PRICES! 212 PAGES 


OF VALUES 


Everything for 
Experimenters, Builders, 
Amateurs, Servicemen, 
Engineers and Soundmen.. 


& RADIO-PHONOS 


Be 


SERVICE SUPPLIES 
BUILDERS" SUPPLIES 


Save money on every Radio and 
TV need! Get the big 212-page 
1951 avueo Catalog featuring 
the world’s largest stocks of top- 
quality equipment at low, 
money-saving prices! See the 
latest TV releases, home radios, 
radio-phonos, Amateur equip- 
ment, P.A. systems and Hi- 
Fidelity Custom Sound, record- 
ers, test instruments, builders’ 
kits—plus thousands’ of parts, 
tools, books and diagrams. Get 
more for your money from the 
World's Largest Radio Supply 
House. Send today for your 
FREE 1951 ALLitp Catalog! 


PA. SYSTEMS. 
RECORDERS 


free 


CATALOG 
Send For It! 


State 
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™-— EVERY ELECTRIC DRILL 


‘A PORTABLE SAW 


LAWN MOWER 
SHARPENER 


"UNCONDITIONAL 10-DAY 
MONEY BACK GUARANTEE 


No. 000 ANGLE VISE 
For MILLING—DRILLING—GRINDING 
FITTING—FILING 


Solve Difficult Angle Jobs 


DRILL PRESS, aiSES 


“inw 93.38 
lo. ses hla AE ‘TABLE with... 
DUAL CROSS FEED 
ROTARY, FEED " 


> SEND FOR NEW 
FREE 
Soldering Booklet 


UMEDUTE DELVE i ese EES 


CHICAGO TOOL AND ENGINEERING CO. 
£296 South Chicago Avenue jeage 47, Illinois 
‘Telephone— Saginaw 


KESTER SOLDER COMPANY 
4254 Wrightwood Ave., Chicago 38, I 
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EQUIPMENT LESS COMPRESSOR, $12.50 
COMPRESSOR SEPARATELY, $21.80 


ae \ ae" ar LIGHT "PLANT P 


6 TO 1 REDUCTION GEAR 
1 CYLINDER—4 CYCLE 


‘cuuehineg ana 


$2750 ron suet 398 sxe Se 


aes ‘a gs $107" 


NEW cAIALOS WELLWORTH TRADING CO. 


1831S. STATE ST. DEPT. 8-3 CHICAGO 16, ILL. 


Money, neck guarante 
‘Send chock or money of 
der today. Prompt ship. 
mont. 
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NEW LOW PRICES 
Offers greatest selection 
fine and imported 
‘of wood- 
bargain prices! 


144 PAGES 
‘quick 
DELIVERY 


‘deos, i 
Sond’ for 
15e--refundoble 


FOREDOM Model +100 
an Amazing LOW PRICE 


~ [$1775 | FLexiBLe sHArt 


MACHINE 
with PENCIL-SIZE 
HANDPIECE 


COMPLETE 
WITH 


wsts 
unORtos 
\ RIES, 


FOREDOM ELECTRIC CO. 
1.27 Park Place, Dept. 1040-£, New York 7, N.Y. 
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UD eaters 
WANTED. 


4508 S. Logon, Dept. $7 Lonsing, Mich 


TELESCOPES 


Big Bargain 
Catalog Free 


7x80 


$36 
Mustrated 


=== ELECTRIC WELDER 


AC or DC 110 Volts 


ESSAY MFG. CO., Inc., Dept. 47, Quincy 69, Mas 


EN Dees! ROUBLE 
REPLACE VOLTAGE REGU! LATOR 

*ewAMAZING "sw" AEC ron 

Ce ENG ec AES eT Neen 


¥A ‘| 
pcSe> DRIVE WITH OR WITHOUT BATTERY 
“© 100,000 MILE HONEY BACK SUARANTEE 
Fert mente nasty E40 ane Sen na REE CAALOD 


SCIENTIFIC ELECTRIC CO PO. BOx 242°2 Sta Chevelondp One, 


a CASTINGS 
BLUE_PRINTS 


BUILD YOUR 
MAGHINE 


Catalogue with complete construction drawings of this 


fillers and bench lathe. Refund on 
DAVID JONES MACHINE 
s0ce nowano st. 


SAVE=55, » WAR SURPLUS 4°4p6tu"* 


RECONDITIONED 
NEAOERT UC CONDITION. 


eZ AIR CORP: 
aa BRIEF Cast 


ene 


Mew tor 3B 


min te Coen wectans 

Srcsli” dsled te oop te 

“4 "ether bat 
ater shee 


URC EONE 
ore re Hy Sew PRESSURE TANKS, 

ect 1000s of woes erved frm, 
shen teeny fe 


ml G5 


2k —smen Fata 596i 


PALLEY Siete tatsttccrsi 
SUPPLY CO “si 


ey. PS-3 GLENDALE, CALIF 


CARGEST FIRM OF ITS. 
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BUILD wr TILTING ARBOR 


SAW! 
SAVE 


SANDER 


with SPEED NUTS* 


NUTS—the fasteners that 


place threaded nuts and lock = [=~ 
washers in repairing all types || 
ofmetal,wood,plasticprod-_2>— 

ucts. Over 100 parts Kno 
for only $1. Send cash, aes 

money order, check — 

no stamps—no C. O. D. 


TINNERMAN PRODUCTS, INC. 
‘opt 12:4, Bax O88, Cleveland 
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New Gauges. These 
two tools—a precision 
gauge above and a 
dial indicator at right 
are both made by 
the L. S. Starrett Com- 
pany, of Athol, Mass. 
The precision gauge 
is adjusted to size by 
turning the knurled 
thumb screw. A clamp nut locks the slide 
in position. Both thumb screw and clamp 
¢ narrower than the gauge’s thickn 
permitting the gauge to be used on its side, 
uge is %” wide and 5%” long, Ca- 
without extensions is 7”. A level is 
in the base of the gauge. 

The dial indicator—designed for measur- 
ing the depths of holes, slots, and recesses— 
has a range of from zero to 3”. Twelve 
measuring rods from ” to 8” long are fur- 
nished with the gauge. Measurements are 
registered on the dial in .001”. 


= Small Milling Ma- 
chine. Small to medi- 
um milling jobs can 
be handled on this 
machine. The table 
has a working surface 
3%” by 16”. Feeds 
are: transverse, 4”; 
vertical, 8”; and lon- 
gitudinal, 11”. Height 
is 26” and weight 200 
Ib. L.H. Minton, of 
Seattle, is the maker. 


It’s easier to drill straight or angled hole: 
with this att: nped to your drill. 
Two of the levels are fixed. The third level 
calibrated for angle nm be locked in 
any of three positions. Weight of the alumi- 
num unit is 2 oz. Singer Kennedy Corp., of 
Chicago, is the maker. 


Hand Tapping Machine. The twin guide 
bars of this tool hold taps in exact align- 
ment with the holes in the work, and the 
adjustable collar on the crankshaft can be 
set for the depth of the hole to be tapped 
The panel that holds the collets and 
wrenches can be removed from the ma- 
chine. You can operate the tool on a bench 
or you remove it from its base and lock 
it in a vise or take it to the work. Photo 
Research Corporation, of Burbank, Calif., 
manufactures the tool. 


fame 
the most stubborn 
BEE iy 


as the experts 


‘Tens of thousands of mechan- 
ics in plants and service shops 
rely on famous Snap-on pro- 
fessional tools in earning their 
livings. Snap-on Boxockets 
are special favorites. Drop- 
forged, heat-treated, Incred- 
ibly strong, with machined 
openings, “streamlined” for 
close work, Properly 
offset for knuckle 
clearance. Beautifully 
finished, as fine tools 
deserve. Snap-on Box- 
ockets will serve you 
for years. Make you 
proud of your kit. 
Make you sure and 
confident on any job. 
If you are a user of 
quality tools, send for 
free 104-page catalog. 


BOXOCKETS come 
in ful size range. 


CORPORATION 
8060-C 28th Avenue 
Kenosha, Wis. 
Snap-on js the trademark of 


‘Snap-on Tools Corporation, 
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POWER TOOL USERS 


tieles—chips, sawdust, sperks. 
Wear this MonoGoggle when 


you are driltini 


ton, pl 
frame is Mexibl 
Goggle weighs only about an ounce and you can weer il, 
even over prescription glosses, fer long periods. Get 
yours now. Fast delivery from the factory. Send check 


‘or money order to ouch $225 


WILLSON PRODUCTS, INC. 
Box 32, Reading, Po. 


+ Send me. MonoGorsle (s) 
Send descriptive bulletia. 


i 
| 
| 
1 
| Tenclose $— 
1 
i 
I 
| 
i 


—! 


New B-T WACK SAW! 


ELECTRIC DRILL 


FITS ANY 14” 


POWERFUL 
PORTABLE . 
POCKET SIZE. 


and only $4.95 


© SAWS WOOD, PLASTIC STEEL 
& SHEET METAL, PI 
$eR BOARD. CHLOTER 


© 241 reduction prevents burning saw teeth 
‘on metal! 


* NO GEARS, NO _BEARINGS—ABSO- 
LUTELY NOTHING TO WEAR OUT! 


(¢ LIFETIME GUARANTEE-Ac any time, 
ell puchis cool ta perfec working Orde? 
Tor oniy Tse! 

SEND CASH, CHECK, OR MONEY ORDER ToDA\ 
Bertrum G. Engineering & Supply “eo, 
3121 Moin Street Kachas city 
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Shaper Head Cuts All Shapes. Any style 
of molding can be duplicated in a few 
minutes with this shaper head. On opposite 
sides of the head are a series of sharp 
blades. Templates—cut to the shape you 
want—are slipped into slots behind the 
knives, as shown in the photo above. Then 
the retaining plate and upper plate are re- 
placed. The head is placed on the spindle 
and the spindle given a sharp turn. Centrif- 
ugal force throws the blades into contact 
with the contour of the template. The nut 
on the spindle is tightened and you're ready 
to start cutting molding. Photo Research 
Corp., Burbank, Calif., makes the head. 


Portable Saw Converted to Radial Saw. 
In use, this 26-Ib. guide for a portable saw 
is attached to a platform across two saw 
horses. With that setup, you can make cross 


cuts, beveled cross cuts, miters, beveled 
miters, rips, and beveled rips. Bevel ca- 
pacity is 0° to 45°. It’s made by Skilsaw, 
Inc., Chicago, for three of their models and 
for other makes with base width capacities 
of 4 13/16” to 5% 


Ball-Bearing Center. A double row of 
sealed ball bearings takes the radial 
thrust loads on this c The shank 
a No. 2 Morse taper. The accessory—de- 
signed for use on lathes, grinders, screw 
machines, and gear hobbers—is made by 
the Power Tool Division of the Rockwell 
Manufacturing Co., Milwaukee, Wis. 


1; Hp. Motor Reverses Instantly. This 
single-phase motor starts in either direction, 
reverses instantly, and can be stopped 
abruptly or allowed to stop normally. It 
operates on 115 volts and turns up 1,725 
rp.m. at full load speed. Iron Firemai 
Heating Control Division, Portland, Ore., 
makes the motor. 


NEW NO.1950 
BIT BRACE with 
unbreokable 
head and hon: « 
dle of glossy, 
red “Tenite. 


F 


NEW NO. 714 


BENCH PLANE 
= ldinch, col 
orful, stream. 
fined ~" wi 
mony unique 
features. Also 
made In 9-inch 
mode! No, 709. 


MILLERS FALLS 


If you want the very best, ask your hard- 
ware dealer to show you these beautiful 
new Millers Falls tools. See, too, the many 
other Millers Falls hand and portable el 


tric tools he is now displaying. They're 
the finest line in Millers Falls 83 years of 
quality toolmaking. Millers Falls Company, 
Greenfield, Mass, 


MILLERS FALLS 
TOOLS 


NO. 300 HACK 
SAW FRAME, New 
lever tensioning 
device speeds 
blade changing, 


NO. 100 AUTOMATIC 
DRILL. A beautiful new 
tool with all the time: supplies great 
tested fectures which tension with less 
have made Millers Falls effort. 

oulomatic drills fomo4 

the world over 


S 
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PS. 


RUSSIA "does have" the atomic bomb, 
‘the Atomic Energy Commission Chair- 
man, Gordon Dean, says flatly when 
others express doubts about it. 


AMERICA is building more plants to 
produce more atomic arms. What you 
can do in your home about atomic 
defenses is stressed in POPULAR 
SCIENCE this month. 


MOST IMPORTANT part of your body 
© shie. Tom A-bomb radiation 

is probably your head, report Uni- 
versity of Chicago doctors who have 
been experimenting with dogs, rats, 
and mice. When they protected their 
dogs' heads with a quarter inch of 
lead, 15 out of 20 dogs survived 
X-ray doses that otherwise would 
have killed all of them. 


ATOMIC ENGINEERS now say (1) prog- 
Fess has been made in developing 
materials needed to build nuclear 
reactors for peace-time purposes, 
but (2) building and running such 
atomic power plants for industry 
would cost too much--partly because 
of the high cost of secrecy. 


IT_COSTS LESS to burn coal or oil 
jan it would to use uranium now. 
The engineers still hope, however, 
elop atomic engines that will 
yield more fuel than they consume. 
Breeding fissionable material this 
way would lessen the dependence of 
atomic power plants on the uranium 
miners and prospectors. But separa- 
ting the fresh fuel from the ashes 

would cost a wad of money. 


CHEMICAL ENGINEERS are striving now 
0 discover new, safer, and cheaper 
ways to sort out the many kinds of 
radioactive material that are cre- 
ated when uranium atoms split. This 
might substantially reduce the cost 
of running a breeder, and make the 
construction of industrial reactors 
much more desirable. 


Seems likely to be one of 
the first industries affected. Vast 
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Last minute ne’ 


& notes... 


amounts of electricity are needed to 
produce aluminum, and the demand for 
aluminum has been increasing. By 
1970, the aluminum makers may need 
So much juice that some of it will 
have to come from generators driven 
by atomic energy. 


MORE EMPHASIS right now is being 
Placed, the chairman has hinted, 
on ways to propel a ship with atomic 
power than on other nonexplosive 
uses for it. The AEC has ordered 
two land-based prototypes for marine 
engines built. If successful, such 
engines could be put in submarines. 


RADIATION detectors are being im- 
Proved, too. One of the latest de- 
velopments is a pocket meter that 
sounds an alarm whenever you are 
getting too much. 


MORE KNOWLEDGE of what really holds 
ie nuclei of atoms together might 
make it easier to solve the nuclear 
engineers' problems. Mesons may ac- 

count for atomic phenomena. Six 
different kinds of mesons are being 
studied in the physics laboratories 
now. But the men who figure out 
things of this sort are baffled by 
the findings of the men who are 
knocking the mesons out. 


POSTWAR RESEARCH in basic science 
‘ready has been put to use in our 
apons program, according to AEC 
Commissioner Henry DeWolf Smyth. 

But he and other scientists fear 
that its importance may be forgotten 
in the mobilization rush. 


NATURE still is more powerful than 
any nation's weapons. To turn loose 
as much energy as was released by 
earthquakes alone last year, Russia 
would need 4,000,000 atomic bombs. 
There were 796 quakes in 1950. But 
they were not aimed at cities. The 
greatest one (in Asia) is estimated 
to have taken only about 5,000 lives. 


The Sditors 


Keep engine parts GUEAIING like precious 


pearls— 


‘The engine in your car is « carefully 
‘amembled group of machined parts, 
highly polished when new. 

But as you drive, your engine 
breathes in duat and dirt. It manufac 
tures corrosive by-products of combus- 
tion. ‘These contaminants 


of friction, wear ai 


Now 


- . Fram offers you Complete 
E rotection to keep your engine 
clean at every vital point. 

‘The famous Fram Oil & Motor 
Cleaner “‘cleans the oil that cleans the 
motor,"" removes the harmful corrosives 
‘and abrasives from your oil. The Fram 
Carburetor Air Filter stops dust from 
entering your carburetor. The Fram 


for the name of 
your nearest Fram 
Dealer call Western 
Union by number 
‘and ask for 
Operator 25 

(oF look for the 
dealer who displays 
this sign 


Gasoline Filter removes dirt and water 
protects finely adjusted modern 

‘carburetor mechaniama. And, the Fram 
Crankcase Air Filter keepe dust and 
dirt from entering the crankcase to 
grind vital moving parts 

If you already have an oil filter, and 
chances are you have a Fram, the low 
cost of Complete Engine Protection will 
astound you. See your Fram 
Dealer for details. And re- 
member, you don't riskared = @ 
cent . .. all Fram Filters . 
fare unconditionally guaran- 
teed. Fram CORPORATION, 
Providence 16, R.1 
In Canada 
J.C. Adams Co., 
Toronto, Ontario. 


Fram Complete Engine Protection saves mirror-finished 
engine parts from destructive wear ! 


OIL + AIR + FUEL + WATER 


FILTERS 
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Fast-Accurate—Efficient 


ON SMALL PARTS 
SERIES 


SOUTH BEND 


PRECISION TURRET 


This precision turret lathe is highly practical 
for machining small, precision parts. It meets 
the demand for fast, efficient production; yet is 
easily adaptable to many classes of work. It has 
curacy for exacting, close-tolerance oper- 
mple power for smooth performanc 
the rigidity for producing fine finish. It is es- 
pecially suitable for second operation work. 


SOUTH BEND LATHE 


SOUTH BENO 22, NO.» Building Bator Toole Since 1906 


Send Information onz [are arracuments 


1000 
LATHE 


1-3/8" SPINDLE BORE 1" COLLET 


SPECIFICATIONS: Collet Capacity 1". Spindle 
1-3/8". Swing over bed 10-1/8", over double 
tool slide 3-9/16". Turret Too! Fe 
Turret 19-3/8", maximum. Thread Cutting Fe 
(48) 4 to 224 per inch. Carri 
Power Feeds (48) .0015" to .0836". Cross-5 
(48) .0006" to .0309". Spindle Speeds 
(12) 55 to 1340 r.p.m., approximate, 


Dent ame Cte ravment rian Dackettaties 0 toes ites u Presses C1) acwen Shavers 
name = company 
staeer, cerry & state 
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Get a GOOD JOB--Have a BRIGHT FUTUR 
in America’s Fast Growing Industry 


n is TODAY'S Good Job Maker 


q a 
FIND OUT 
ARM m 


MAKE THE 30-DAY CAMEL MILDNESS TEST—SEE WHY... 


MAN'S IDEA OF A MOVIE 
HERO, And the women 
feet 4 inches, 
fayne has smashed 
way to fame in doz 
ens of motion pictures! 


“The roles | play in movies are | 
far from easy on my voice— 
I can’t risk throat irrit 


a So 
I smoke Camels—they’ ‘one i 


POPULAR, HANDSOME 
HOUTWOOD STAR 


G6 I've been around movie 
sets enough to know how im- 
portant mildness is to an actor. 
So when it came to deciding 
what cigarette was right for my 
throat—I was particular. made 
a sensible test—my own 30-Day 
Camel Mildness Test! 

“I gave Camels a real tryout 
for 30 days. The most pleasure I 
ever had from smoking. My own 
‘one’ told me just how mild 
a cigarette can be! 99 


Not one singin case of 
throat irritation uci sucking 


Yes, these were the findings of 
noted throat specialists after a 
total of 2,470 weekly exami 
nations of the throats of hun. 
dreds of men and women who 
smoked Camels — and only 
Camels —for 30 days. 


(T for Throat, 
T for Taste) 


